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CEKIIA C

InarHoCcTMKa eCTeCTBEeHHHIX HEeOIOHOPOIOHEIX Cpen
N KOHIOEHCHPOBAHHBIE COCTOSIHUS

UCCJIEJOBAHUE TEMIEPATYPHOI'O ITPO®UJISI U OITUYECKOMN TOJIHIUHBI A9PO30.JI51
B ATMOC®EPE MAPCA 110 PE3YJIbTATAM HAJAWPHBIX N3MEPEHUU
B BJIN’KHEM HUH®PAKPACHOM JIUAITA30HE

M. Anos, A.B. Poaun
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EXAMINING THE TEMPERATURE PROFILE AND OPTICAL DEPTH  OF MARTIAN AEROSOL,
USING NADIR MEASUREMENTS IN THE NEAR-INFRARED RANGE

M.D. Alov, A.V. Rodin
Space Research Institute RAS, Moscow, Russia

CrieKTp TEII0BOTO M3IyUeHHUs (3aBUCHMOCTh WHTCHCHBHOCTH H3JTyYEHHS OT JJIMHBI BOJHBI), TIOJYUCHHBIN TIPH
HAJIMPHBIX U3MepeHIsIX aTMocdepsl Mapca B HHGpakpacHOM auana3oHe BOIu3u moockl moriomeHus CO, 15 mkm,
MO3BOJISIET PACCYUTATh BBHICOTHYIO 3aBHCHMOCTB TEMIIEPATyPhI aTMOC(EPHI U IOJHYIO ONTHYECKYIO TOJIIHHY adpo-
30J151 KaK ()YHKIHUIO JUTMHBI BOJHBI. J[JIs1 3TOr0 MPOU3BOAKUTCS YUCIICHHOE PEUICHUEC YPABHECHUS NIEPEHOCA U3ITYUCHUS
C y4eTOM COOCTBEHHOTO TEIUIOBOTO HM3ITYUCHHS aTMOC(hEpbl I MHOTOKPAaTHOTO paccesHus Ha adposoie. [lomyden-
HBIA MOJICJIEHBIA CHCKTP UTCPAIIOHHO MPHOJIMKACTCS K PEabHOMY CIIEKTPY JJIsi BRIOPAHHOTO reorpapuuecKoro
MECTa U CE30Ha, KOTOPHIH M3MEpEeH KOCMHUYECKUM armapaToM Ha opoute Mapca. B kadecTBe mapameTpa urepanuit
BBIOMPAETCS BEKTOP, COCTABJICHHBIN M3 TEMIEpaTyp U KOHIIEHTPAIUil MapCHAHCKOrO a’dpo30iisi (IbUTh, BOASHOMN
JIex), OTIPeIeNICHHBIX TSl HAbopa Y3KHX aTMOC(EPHBIX CJIOCB C BBITOJHEHHBIM ycioBHeM JITP Ha KakIoM U3 HHUX.

The spectrum of thermal radiation (the intensityadanction of wavelength), received from nadir swang of
Martian atmosphere within the near-infrared ranfjeroad CQ absorption band centered at @, allows us to
calculate atmospheric temperature profile and ta¢sbsol optical depth as a function of wavelength proceed,
we perform the numerical solution of radiative sfem equation taking into account the intrinsicthal radiation of
the atmosphere and multiple scattering by aerddw. resulting model spectrum is being approacterdtively to
the real spectrum for the selected location anchatk season, which has been measured by spacedyiiitg
Mars. The parameter of iterations is the vectoatofospheric temperatures and densities of Martmosal (dust
and water ice), which are defined for a set ofaaratmospheric layers with the conditions of LTEeath of them.

KPATKOCPOYHASA OIIEHKA COCTOSAHUA PAJJNOJINHUN
HA OCHOBE NACCUBHOT'O HOHO30HJA

B.A. UBanoB, /[.B. UBanos, P.P. beabrutaes
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SHORT-TERM ESTIMATION OF RADIO LINE CONDITIONS WITH A PASSIVE SOUNDER
V.A. Ivanov, D.V. Ivanov, R.R. Belgibaev

Mari State Technical University, Yoshkar-Ola, Rassi

Honocdepa sBisieTcst cpeior, yepe3 KOTOPYO MPOXOIUT MHOKECTBO PA3IMYHBIX PaguoinuHuil. I3MeHYnBOCTH
noHocdepsl cozmaet mpoOIeMbl it paObOTHI Pa3IMYHBIX PATUOTCXHUUCCKUX chcTeM. Hambolee CyIecTBEHHO 3TH
WU3MEHCHUS BIUSIOT Ha cucteMbl JIKM-nuana3oHa, Tak Kak ux pabodue 4acTOThI OJU3KU K TIa3MEHHBIM 4acTOTaM
noHocepsl. CyliecTByeT HECKOIBKO METOIOB PaAHO30HIUPOBAHUS UOHOC(HEPHI, K KOTOPHIM OTHOCUTCS U 30HIH-
pOBaHUE C HCIONb30BaHUEM HaccuBHOrO JIUM-1MOHO30HAa, peann3yeMoro Ha 6a3e CTaHAAPTHBIX MPUEMHHUKOB. [1pu
9TOM JUIS PacUIUpPEHUs OOJIACTH MPUMEHEHHSI HOBBIA MOHO30H] JOJDKCH YJOBICTBOPATh MUHUMAIBHBIM TPEOOBAHU-
SIM K amapaTHbIM CPEICTBaM, TO €CTh JOJDKEH HPECTaBIATh CO00M THOKO IepecTpanBacMylo CHCTEMY, POTrpaMMHast
4acTh KOTOpOro obecneunBasia Ob1 00paboTKy kKak 3oHAMpYomiero JJIUM-curaana, Tak ¥ CUTHAJIOB TIOMEX, a TakKe
CHHXPOHHM3AIMIO TPHEMHHKA K MIKaJieé €AMHOTO MHPOBOTO BpeMeHH. Bce 310 TpebyeT HaydHOTO OOOCHOBaHHA
MIPUHIIAIIOB U allTOPUTMOB Pa0OThI TAKOTO YCTPOHCTBA C YIETOM ONTHMAaNbHOW 00paboTku JIUM-curHaioB Bo Bpe-
MEHHOI1 00macTu.
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B pabGote npencrasien cozgannbiii B Mapl TY mporpaMMHoO-anmapaTHbiii KoMITIeKke maccuBHoro JIYM-uoHOo30H 4,
TpeOyOmMii MUHUMAaIBHBIX allIAPaTHBIX 3aTPaT U MO3BOJIIOMINHN MOIy9aTh XapaKTEPUCTHUKHN TEKaMETPOBBIX JTHHUN
cBs3u. Pa3paboransl 1 anmpoOupoBaHbl 3G (HEKTHBHBIE allTOPUTMBI H3MEPEHHUSI B aBTOMATHYECKOM PEXHUME dTHX Xa-
PaKTEPHUCTHK.

The hardware-software complex created in MarSTWigaschirp sounder is presented in this work, dediran
the minimum hardware expenses and allowing to veceharacteristics HF communication lines. Effextalgo-
rithms of measurement in an automatic mode of tohaeacteristics are developed and approved.

METOJUKA OBPABOTKH HOHOI'PAMM BEPTHUKAJIBHOI'O 30HAUPOBAHUSA, OCHOBAHHAS
HA UBSMEHEHUH BA30BOI'O ITPO®WJIS SJIEKTPOHHOM KOHIIEHTPALIUA

A M. BecHun, Kr. ParoBckui, M.B. Kiaumenko, ’B.B. KiiuMeHKo
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TECHNIQUE OF VERTICAL SOUNDING IONOGRAM PROCESSING BASED ON
THE MODIFICATION OF INITIAL ELECTRON DENSITY PROFIL E

'A.M. Vesnin,'K.G. Ratovsky, °M.V. Klimenko, 2V.V. Klimenko

Ynstitute of Solar-Terrestrial Physics SB RAS, i3k Russia
2N.V. Pushkov Institute of Terrestrial Magnetismnosphere and Radio Waves Propagation RAS,
West Department, Kaliningrad, Russia

TpaIuiroHHO 3a1a4a 06pabOTKH HOHOTPAMM PEIIacTCs B [BA STl a) BhIZCICHUE HA HOHOTPaAMME CJIEIOB OT-
paXkeHHUs! OOBIKHOBEHHOM M HEOOBIKHOBEHHOM COCTABIISIOIINX; 0) MOMCK MPOQHIISA, KOTOPBIA ONKCHIBAET CIEIBI OT-
pa)keHusI Hauay4uM odpasom. V3-3a CHIIbHO# 3alllyMJICHHOCTH HOHOIPaMM, BO3HHKAIOIIEH BCIIEACTBUE HEOIHO-
POAHOCTH MOHOC(EPHI, AHTPONOICHHOM JEeSTebHOCTH U APYrUX (aKTOPOB ObIBAET OYEHb TPYAHO PEIINTDH 3a1ady
BbIJICNICHUS Tpeka. B paHHO# paboTe mpencraBieHa MeToauKa 00pabOTKK IKCIIEPUMEHTAIbHBIX HOHOTPAMM, B KO-
TOpPOW MBI TIBITaeMcsi 000WTH TpoOIIeMy BBIICICHUS TPEeKoB. Haur mojaxox oCHOBaH Ha M3MECHEHHH 0a30BOTO IMPO-
(WIS SIEKTPOHHON KOHLEHTPALWK, KOTOPBIM MOXeET ObITh, Harmpumep, rnporHo3 mozaenu |IRI wnu npoduis, momy-
YCHHBIA B MPEIBIAYIINNA CCaHC 30HIUPOBaHHUS HOHOC(Ephl. OnrcaHbl METOABI U3MCHEHUS TPOQUIIS ICKTPOHHOM
KOHIICHTPAIIUH, a TAKXKE aJrOPUTM MOATOHKU MPOQWIIS, MPEICTABICHBI PE3yJIbTaThl MPAKTHYCCKOTO MPUMCHEHHUS
MeTo kK. C MOMOIIBI0 METOJMKH ObUTA 00pabOTaHBI HOYHBIC HOHOTPAMMEI, B TOM YHCJIE HOHOTPAaMMBI C 3P dekK-
ToM F-paccesHus. Meroauka UCIONB30BANIACH JUIS UCCIICIOBAaHUS SBJICHUS Kaxymierocs F1-cnos. Do sBieHue Ha-
00 1a10Ch BO BpeMst MarHuTHOU Oypu 11 centsiops 2005r. Ha sKBaTOpHAaIbHON CTaHIMK B JPKUKaMapKe, a TAKKe
BO BpEMsI [TPOBEACHHUS CICIHAIBHOTO 3KcriepumMenTa 25 centsiops 2009Ha cpenHemnpoTHON cTaniu B pKyTCKe.
Kaxymmutics Fl-cioit B UpkyTcke OB MPOMHTEPIIPETUPOBAH HA OCHOBE TEPEMEIIAIONIETOCS HOHOCPEPHOTO BO3-
MYIIIEHUsI, 00YCIOBICHHOTO BHYTPEHHEH TpaBUTAIMOHHON BoTHON. Kaxkymuiics cioit F1 B J[xukamapke oObsCHS-
ercs nosABiieHueM F3-ciios — nonoaHuTeNnsHoro ciios B F-o0macru.

The problem of ionogram processing is commonly elin two stages: a) O and X echoes trace poiptexar
tracted from an ionogram; b) the electron densitfile is calculated from the extracted traces. @ahnique is
design such way that it is not necessary to ex&elad traces. It is often very difficult to solNeettrace extraction
problem because of low signal-to-noise ratio inittregrams caused by the ionospheric irregulaaityhropogenic
activity and other factors. This paper presenechriique for processing experimental ionogramsighah effort to
avoid the trace extraction problem. Our approadbiased on modifying initial electron density prefilvhich may
be, for example, IRI model prediction or profiletained in the previous sounding of ionosphere. Plaiger also
describes methods for modifying the electron dgnmibfile and the profile fitting algorithm. Thegw@lts of practi-
cal application of the technique are also preseritbd technique was used to process nighttime i@mog includ-
ing ionograms with F-spread. The technique was afsal for studying an «apparent F1 layer» phenomenus
phenomenon was observed at equatorial stationmdica, during September 11, 2005 geomagnetic shoianat
midlatitude station, Irkutsk, during special expsent on September 25, 2009. The “apparent F1 Igyeehome-
non at station Irkutsk was interpreted in termiwd travelling ionospheric disturbance caused byathgspheric
gravity wave. The «apparent F1 layer» at statioardarca was explained by the formation of F3-laly8rlayer is
an additional layer in F-region.
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MOJAEJINPOBAHUE PACITIPOCTPAHEHUS PAIMOBOJIH
HA TPACCE MOCKBA-KA3AHBb C UCITIOJIB30BAHUEM MOJEJIN IRI
I.M. I'atayaiaun, O.H. lllepcTiokoB
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MODELING RADIO WAVE PROPAGATION
IN THE MOSCOW-KAZAN RADIO PATH, USING THE IRl MODEL

E.M. Gataullin, O.N. Sherstyukov

Kazan (Volga Region) Federal University, Kazan, $as

Pabora mocasiiieHa MOJEITMPOBAHUIO PACIPOCTPAHCHHUS PAJHOBOJIH KOPOTKOBOJIHOBOTO JHANA30HA HAa Tpacce
Mocksa—Ka3aHp ¥ CpaBHCHHIO PACUCTHBIX JAHHBIX C SKCIepUMEHTANbHbIMA. C mcmonb3oBanuem mojaenu IRI cos-
JIaHo rpadudecKoe MPHIOKEHHE, KOTOPOE TMO3BOJMIO NMPOU3BECTH pacyeT NalbHOCTHO-YITIOBOW XapaKTEePHCTHUKU
pactipoctpaHeHusT paguoBoiaH. C MOMOIIBIO 3TOTO MPHUIIOKEHUS OBUIH IOCTPOCHBI 3aBHCHMOCTH MHHHMAJIbHOM
JAITBHOCTHU IpHeMa OT YaCTOTHI PAJAMOBOJIHBI [T Pa3IMIHBIX CE30HOB M BpeMeH cyToK. J[ns pagnorpaccer MockBa—
Kazanp mocTpoeHBI 3aBUCHMOCTH YTJIa BO3BBIIICHHS, a TAKXKe BBICOTHI OTPAXKCHUSA OT pabodeld 4aCTOTHI PaIruoBOII-
HBIL. VccnenoBanyuck Ce30HHBIC M CYTOYHBIE H3MEHEHHS MOTVIONICHUS paAHOBONH IS pagroTpacchl MockBa—Ka3aHs.
OmnpeneneHsl 3aBHCHMOCTH TOTVIOIIEHHUS OT YaCTOTHI pagrocurHaia. IIpomsBeneHo cpaBHEHHE pacueTHBIX 3HAUCHHH
MOTJIOIIEHUSI PAIUOBOIH C JKCIEPUMEHTAIBHBIMU JaHHBIMU AJsl paguorpacckl MockBa—Kazanb. [lokazano, uro
WCIOJIb30BaHHBIA METOJ MOEIUPOBAHUS PAIUOTPACCHl JAET COBNAAAIOIINE C HKCIIEPUMEHTAIbHBIMU 3HAUEHUS 110~
DJIOIICHUS PAJXOBONIH B HOHOChEpE.

The work deals with modeling short wave radio pggimn on the Moscow-Kazan radio paths and comparis
of calculated data with experimental ones. Usirg IRl model we created a graphical application #iktws to
calculate distance-angular characteristics of pyapan of radio waves. With this application wertoted
dependencies between minimum range of receptigchefrequency of radio waves, for different seasames times
of day. For the Moscow-Kazan radio paths we plotlegendencies between the elevation angle and thefgh
reflection on the operating frequency of radio wavEhe seasonal and daily absorption variationadi waves
for Moscow-Kazan radio paths have been investigatbd dependence of the absorption on frequentlyeofadio
signal have identified. The calculated values efabsorption of radio waves have compared withekperimental
data for Moscow-Kazan radio paths. It is shown thatused method of modeling radio paths, giveseagent with
the experimental values of the absorption of ragioes in the ionosphere.

YUET TOHKOM CTPYKTYPbI CUTHAJIA JIUIS YJIYUIIEHUS METOJ10B OBPABOTKH
CHUI'HAJIOB KOT'EPEHTHOI'O XA

K.B. I'pkoBuy, O.U. Bepurapar

HuctutyT comueuno-3emuoin gusuku CO PAH, Upkytck, Poccust
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IMPROVEMENT OF COHERENT BACKSCATTER DATA PROCESSING TECHNIQUES BY TAKING
INTO ACCOUNT THE SIGNAL FINE STRUCTURE

K.V. Grkovich, O.l. Berngardt
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

B pabote mpoBeneHO HCCleIOBaHHE CTPYKTYPHI OTHEJBHBIX pealii3alliii CUTHAJOB CPEAHEIIMPOTHOTO KOore-
PEHTHOTO paccestHUsl Ha HEOJHOPOJHOCTSIX, BBITSHYTBHIX BIOJIb T€OMarHUTHOTO Mojs. HaMu ObuIM BBISIBICHBI 0CO-
OEHHOCTH CHTI'HaJa, O3BOJIIIONIME ONPECISITh HAJIMYNe KOTEPEHTHBIX PalO0TPAKEHHH, a TAKXKE YIY4LIHTh METO-
I 00pabOTKHM TaKOTO CHTHaja. Y CTAaHOBJICHO, UTO PEaTH3aIHU 3TUX CHT'HAJIOB IMPUOIIKEHHO MOXKHO CUHUTATh CO-
CTOSIIAMU M3 MaJoro Habopa OTHENbHBIX UMITYJIBCOB, KOTOPHIE C TOYHOCTHIO /IO OTJICPOBCKOTO CIIBUTA YaCTOTHI
MOBTOPSIOT M3TYYCHHBIH CUTHAN, a TAaKXKe M3 aATUTHBHBIX OTyMOB. Hanudue B IpUHATOM CHUTHaJIC KOIIMH H3ITydeH-
HOTO CHTHaJa OBUIO MCIIONB30BAaHO KaK KPUTEPHH MPHUCYTCTBUS B BRIOPAHHOW peayM3alliy CUTHAJA KOTE€PEHTHBIX
pamnooTpaKeHUH U pa3paOOTKH METOAWKH MOJIYYCHHS yCPEIHEHHBIX HMPOQHICH MOIIHOCTH C pa3peIIeHHeM I10
JAIBHOCTH, 3HAYATENIBHO MPEBBIIAIOIINM pa3pelieHne, onpeaesieMoe UIMHOW MMITyabca 30HAupoBaHusa. C mo-
MOIIBIO ATOM METOANKH Oblila MpoBeieHa 00paboTKa JaHHBIX, NOIYYSHHBIX Ha UPKYyTCKOM pangape HP, uro mokasa-
JIO XOPOIlIee COOTBETCTBUE MOAETH HKCIIEPUMEHTANBHBIM JAHHBIM.

The present work is dedicated to study of sepaaeple structure of mid-latitude coherent scatigmads re-
ceived from geomagnetic field elongated irregukesitgenerated by two-stream or gradient-drift ibiditees. We
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have determined signal features which allow useteat coherent backscatter presence and improveages of
this signal processing. The samples of this signalfound out to consist of small amount of pulstgh imitate
transmitted signal within the accuracy of Doppleiftsand also of different kind of noise signalseWave used the
presence of transmitted signal copies in receivgulbt as a criterion of coherent backscatter oenag in order to
build the power profiles averaging approach withtgp resolution higher then sounding pulse lengtkutsk IS
radar data processing based on this approach shgoeetlagreement between signal model and experangata.

HNCCJIEJOBAHUE XAPAKTEPUCTUK PAITNOHABUTI' ATMOHHBIX
CUT'HAJIOB CUCTEM TI'JIOHACC\GPS

B.A. BanoB, H.B. Ps6oBa, A.B. 3veB, A.FO. KenoHkun

Mapuiickuii rocyaapcTBeHHbIi TexHUUeCKuil yuuBepcutet, Momkap-Ona, Poccus
ZuevAV@marstu.net

A STUDY OF CHARACTERISTICS OF GLONASS\GPS RADIO NAV IGATING SIGNALS
V.A. Ivanov, N.V. Ryabova, A.V. Zuev,A.U. Zhelonkin

Mari State Technical University, Yoshkar-Ola, Rassi

B mocnennee BpeMst 60JbII0€ BHUMAHKE YACTSACTCS M3YYSHHUIO CTPYKTYPHI U JUHAMUKH HOHOC(hEpsl 3eMiin 10
JIAHHBIM HM3MEPEHH TOJHOTO 3JeKTpoHHOro cofepxkanus ([13C), KOTOpoe PEerucTpupyercs Npu 30HIUPOBAHUU
HOHOC(EPBI CUTHATIAMH CITyTHUKOBBIX HaBHramuoHHBIX cucteM — GPSu I'NIOHACC. HMccnenoBanue xapakTepHCTHK
Bo3mymieHnid [19C, 00yCIIOBICHHBIX M3MECHCHUSIMH COJHCYHOM, T€OMAarHUTHOM U CEHCMHYECKON aKTHBHOCTH, MMEET
Ba)KHOE 3HAYCHHUE ISl PEIICHHUS IIMPOKOTO KpyTa 3a1a4 (PU3UKU HOHOCHEPHI M PACTIPOCTPAHESHUSI PAHOBOITH.

B pesynbraTe mpoBeNCHHBIX B pabOTe SKCICPUMEHTOB MOJIYYCHBI OLEHKH aMIUTUTYIbl [I19C i pa3auyHOro
YPOBHS BO3MYIIEHHOCTH MarHUTHOTO ToJist 3eMiu. [ToydeHbl Takke 3aBUCHMOCTH MTOMEXOYCTOHYHMBOCTH HAaBHTa-
IUOHHBIX CHTHAJIOB JUI BO3MYIICHHON M HEBO3MYIIEHHO# noHOC(hepsl. CpaBHEHHE PE3yNIbTaTOB MOKA3aJlo, YTO MO-
MEXOYCTOWYHMBOCTh PaIHOHABUTAIHOHHBIX CUTHAJIOB BO BPEMSI MATHUTHOMN OypH CHIYKACTCs MprMepHO Ha 2 %0.

As a result of the experiments spent in work ediona of amplitude TEC, for various level of didgiance a
magnetic field of the Earth are received. Dependgrmd a noise stability of navigating signals tee tndignant and
not indignant ionosphere are received also. Comparf results has shown that the noise stabifitadio navigat-
ing signals during a magnetic storm decreases appabely on 2 %.

O PABHOBECHOM MU3J1YYEHHNUA
@ J1. Canoxknukos, J1.C. Kapnyk

Benopycckuil rocynapcTBEHHBII arpapHbIii TeXHUUECKUH yHUBepcuTeT, MuHCk, benopyccus
dzmitry71@yahoo.co.uk

ON EQUILIBRIUM RADIATION
F.D. Sapozhnikov, D.S. Karpuk

Belarus State Agrarian Technical University, MinBllarus

JlydencryckatenpbHy0 — CHOCOOHOCTH — a0CONIOTHO — UYEPHBIX TN  BBIPA3UM B CIEAYIOIEM  BHUIE!
£ = 2nhv® + 2nkTv?
Vv, T —
C?exphv/KT) C? exp(dv/KT )
cBeTa; k —noctosHuas Bonsumana; T — remmepatypa.
Pacdersl MOKa3ald, 4To 3HAYEHHUS & , 1 U BBIYKCICHHbIE [0 00IEeNpHHATON GyHKIMK [[aHKa, TOYTH COBMAIAI0T
BO BceM uHTepBane 7 u v. [Toxcrasiss Bo Bropoe ciaraemoe &, ; ypasaenus (1) paBenctso 2hv=E;+&, ms ciy-
2 2
n*(KT)” .,
vas §1=&,, monyuum &, ; =————f
, 2h2C2
yTO4YHeHHe, Kakux actui), f(&) — GpyHKIHsa MAKCBEIIOBCKOTO PACIpPENENeH s TIOTHOCTH BEPOATHOCTU YACTHI] 1O
SHeprusaM. [IpoBeIeHHBIE UCCIIEN0BAHUS O3BOJSIOT BBIABMHYTh TMIIOTE3Y O HAJUYMU B PABHOBECHOM M3JIy4E€HUH

KBaHTOB, YaCTOTA KOTOPBIX MPSIMO MPOMNOPIUOHAIBHA JHEPrHU B3aUMOJEHCTBYIONIMX YACTHII, TMOMYHHSIIOIIUXCS
MaKCBEJJIOBCKOMY PaCIpe/Ie/ICHHUIO.

(1), rme h — mocrosiunas Ilnanka; V — 4acToTa M3Iy4EHHS, ¢ — CKOPOCTh

(&)é, rae & u & — dHEprus B3aUMOJAEHCTBYIOMIMX YacTHI[ (TpeGyeTcs

2nhv? + 2nkTv? 1)
C?exphv/KT) C? exp(2w/kT )
whereh — Planck’s constanti— emitting frequency¢ — speed of lightk — Boltzmann constanff — temperature.
Calculations have shown, that valdest and calculated on Planck’s standart function, alneoincide in all inter-

Blackbody emittance can be written as the foIIowinqpressioné;,'T =
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val T andv. Substituting the second itefpy  of equation (1) with the equalityh@2=¢&,+&,, for £1=&,, the follow-

2 2
ing expression can be obtainég ; :%
ticles to be specifiedf{£) means Maxwell probability density distributiomfttion. The carried out researches al-

low to put forward a hypothesis about presencequilidrium radiation of the quanta which frequerisydirectly
proportional to energy of the co-operating pardabmitting Maxwellian distribution.

f? (&)é , wheret; andé, means energy of interacting particles (par-

MOJYYEHUE U30BPAKEHUI MEJIKOMACIHITABHBIX HEOJJTHOPO/THOCTEM
C IOMOIIBIO JIBOMHOTO B3BEIIEHHOI'O ®YPBE-IIPEOGPA3OBAHMSI

C.M. Knnxun, M.B. Tunun, FO.A. KpaBuos

Wpxyrckuii rocynapctBeHHbIl yHUBepcuteT, UpkyTck, Poccus
sergeiknizhin@mail.ru

IMAGING SMALL-SCALE INHOMOGENEITIES WITH
THE USE OF DOUBLE FOURIER TRANSFORM

S.I. Knizhin, M.V. Tinin, Yu.A. Kravtsov

Irkutsk State University, Irkutsk, Russia

[Ipu rccnenoBaHMM HEOAHOPOIHOW TUIA3MBI METOAAMH (P PAKIIMOHHOM M JTyueBOH TOMOTpaduu JOBOJIBHO Yac-
TO UCIIOJNIB3YIOTCS U3MepeHHs (ha3bl BOJIHBI, IPOLIECANICH OT UICTOYHMKA K IPUEMHUKY. B 3anauax Tomorpadun Bax-
HYIO POJIb UTPAIOT MCIIOIb3YEMbIE MOJICITH, ONMCHIBAIOIIME CBSA3b U3MEPSIEMOTO MOJIsl CUTHAJIA C XapaKTePUCTHKAMHU
CpeAbl pacpoCTpaHeHHst. DTH MOJIEIH HETIOCPEICTBEHHO CBS3aHbBI C TEM WJIM MHBIM NPHOJIM)KEHHBIM METOJJOM OIH-
CaHMA TOJS B HEOTHOpOoAHOH cpene. LlIupoko mcmonb3yemMble B HACTOSIIEE BpEeMs TaKHe METOMBI, KaK METOM Teo-
merpudeckoii ontuku (['O), npubimkenne PoiToBa, npubmmkenne bopHa u Meton Gpa3oBoro skpaHa, HMEOT Pl
OTpaHUYEHUN.

B pa6oTtax Tununaa n KpaBmosa OblTa IpeIoKeHa HOBast MOJENb MOJIS B BHJIE JBOHHOT'O B3BEIICHHOTO (Y-
pre-nipeodpaszosanus (JB®II). JlaHHOe mpeiacTaBieHHEe HMeeT 0OJee IIUPOKYI 0071acTh NMPUMEHEHHS II0
CPaBHEHHIO C BHIIEYNOMSIHYTHIMU MeTogamu. [IBOII MOXHO MCIIONB30BaTh B 33[a4aX CO CIa0BIMU MM CHJIBHBI-
mu ¢QuykryauusiMu ¢asel. Kpome toro, B IBOII yuntsiBatorest a¢dexrsl MHoromyuyeBoctd. Merox JB®II corna-
cyercs ¢ npubmmkenusiMu PoitoBa, bopna, I'O u hazoBoro skpana.

Ha ocnoBe merona JIB®II Obl1 monyueH ajiropuTM NpocTpaHCTBEHHOW 00paboTku curHana. Takas oOpaboTka
MIO3BOJISIET UCIIOJIb30BATh AITOPUTM JIy4eBOH TOMOTpaduy MpPU HCCIIEAO0BAHUM HEOAHOPOAHOCTEH, MacmiTad KOTO-
PBIX HE TIPeBOCXOUT paauyca dpenens, T. €. B 3a/layax AMArHOCTHKH HEOJAHOPOIHBIX CpeJl oJIydaTh cBepX(dpeHe-
JIEBCKOE pa3pellICHHUE.

B nipencraBienHoit paboTe mpoIonKeHBI HCCeN0BaHUS BO3MOXHOCTEH MeTona JIBDII B muarHocTHKe HEOTHO-
pomHbIX cpen. PaccMoTpeHa BO3MOXKHOCTE TOYYEHUS H300paKeHUH MEIKOMAacIITaOHBIX HEOJAHOPOTHOCTEH ¢ TO-
MoIIbo (ha3oBoit 006paboTku curHasa Ha ocHoBe JIBDIT n o6paTtHOTO NMpeobpa3oBanus PagoHa B cirydae crabbIX U
CHJIBHBIX (DITyKTyanui ¢asbl.

Tomography analysis of inhomogeneous plasma usédenarsenal of approximate methods of the waverthe
the method of geometrical optics (GO method), tlghed of smooth perturbations by Rytov (Rytov's rapgma-
tion- RA), the Born’s method of small perturbatidi@rn’s approximation — BA), the method of the phacreen
(PS method). All these methods has their limitagion

The method of double weighted Fourier transfornggested in the papers Kravtsov, Tinin, has a widea of
applicability as compared with GO, RA and BA. ltapplicable both for weak and strong phase and itudpl
variations and embraces all the methods, mentiabege.

On the basis of DWFT was obtained Kravtsov Yu.Bnin M.V. algorithm for spatial signal processirguich
processing allows to use of the ray tomographyrahgo in the investigation of inhomogeneities whasale is not
greater than the radius of Fresnel, that is, fagaibstics of inhomogeneous media to obtain supEsrEL resolution.

In the present paper we continue studying the piisgiof DWFT in the diagnosis of inhomogeneousdiae
The possibility of obtaining images of small-scalbomogeneities with the phase of signal procesbaged on
DWFT and inverse Radon transform in the case okvaea strong phase fluctuations was considered.
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BAPUOHHBIE PE3OHAHCHI J=1/2 1 DPDPEKTHI CMEILIMBAHUA
A.E. Kanomnn, E.A. KoGeaeBa

Upkyrckuit rocygapcTBeHHbIN yHUBepeutet, UpkyTtck, Poccust
kaloshin@physdep.isu.ru, elenyich@mail.ru

BARYON RESONANCES J=1/2 AND MIXING EFFECTS
A.E. Kaloshin, E.A. Kobeleva

Irkutsk State University, Irkutsk, Russia

Mp! uccnenyem BiusiHEE dPQPEKTa CMEIMBAaHUS (PEPMUOHHBIX MOJICH MPOTHBOIMOJIOXKHONW YETHOCTH B CUCTEME
0aproHOB criHa %2. Bo3Hukaromas cucrema ypasHenuid Jlaficona—IlIBuHrepa s OJICTHIX MPOMAraTOpoOB MOPOKIACT
HA TCTICBOM ypPOBHE 3(P(PEKTHI CMCIIUBAHMS NPH COXPAHCHUHU YETHOCTH B BEpIIMHE. B pe3ynbraTe 3TO MPUBOIUT K
CWJILHOW KOPPEJSIMK JABYX MapUUalbHBIX BOJNH TN-paccesiHus, YTO MO3BOJISCT, B YACTHOCTH, TOJYYHUTh JTOMOJIHU-
TEeNBbHYIO MH(POPMAIHIO O CBOMCTBaX Haubolee criopHoro pesonanca N (1440).

We consider the effect of mixing of fermion field§ opposite parity in the baryons of spin %. Thsuttéing
system of Dyson-Schwinger equations for the dregm@gbagators gives rise to loop-level mixing effgct
while maintaining parity in the top. As a resuhiistleads to a strong correlation between the tanig@ waves
of tN-scattering, which allows in particular to obtadditional information about the properties of thest
controversial of the resonance N (1440).

BJIUAHUE MATHUTHOI'O IOJISA HA KO®OUIUEHT ITPEJIOMJIEHUA
BOJHO-IIECYAHOM CMECH

A.A. Ko3uk, C.H. Ky3nenona

Tomckuit rocynapcTBeHHbIN yHIBepcuteT, Tomck, Poceus
annadela@sibmail.com

MAGNETIC FIELD EFFECTS ON THE REFRACTIVE INDEX OF W ATER-SAND MIXTURE
A.A. Kozik, S.I. Kuznetsova

Tomsk State University, Tomsk, Russia

JIMCTaHIIMOHHOE 30HAMPOBAHUE TPUPOIHBIX Cpea TpeOyeT MpenBapUTeNbHBIX (yHIaMEHTAIBHBIX HCCIEI0Ba-
HUl B 1a00OpaTOPHBIX yCIOBUAX. B naHHOI paboTe mpoBeqcHa NTUArHOCTUKA JIEKTPOYU3NICCKUX CBOWCTB HEOIHO-
POAHOI NPUPOJHOM CPEeAbl — CMECH KBApLIEBOIO MeCKa ¢ BOJOM. MeToI0M OTKPBHITOrO KOHIAa KOaKcuasia Ha 4acToTe
3 I'Tu usmepeHa KOMILIEKCHas quajiekTpudeckas nporuaeMocts (KITT) u paccunran kodhuIMeHT npenomMaeHust
cMecH B avanasone BiaxxHocrei ot 0 1o 10 %.

o mmenennro HakoHa 3aBucumocty KJIIT oT BnaxxHOCTH 00HAPYKEHBI YYACTKH, COOTBETCTBYIOIIHEC CBI3aHHOMY H
CBOOOJTHOMY COCTOSIHHSIM BOJIbI. BozzelicTBre mocTostHHbIM MarHUTHBIM TosieM S50—100MTin Ha cMech ¢ BIaXKHOCTEIO,
COOTBETCTBYIOIIECH CBSI3AaHHOMY COCTOSIHHIO BOJbI, BBI3BIBAIO LIMKIMUECKHE M3MEHEeHHs aevcTBuTenbHON dactu KJIII,
TIPEBBIIAOITIE TIOTPEITHOCTD dKCIIepuMenHTa. Halmoqanoch yMeHbIIIeHHe TIoKa3aTesst MPEIoOMIICHHs N CBSI3aHHOW BOJIbI
TIPH BO3JICUCTBUH MAarHUTHOTO TIOJIS |, TTOCTIE YAAJICHHUs] MAarHUTHOTO TOJIsI, BO3BPAT N K TPEKHEMY 3HAUCHHIO.

Remote sensing of natural mediums requires predingibasic research in laboratory environment. is work
carried out diagnostics of electrophysical charésties inhomogeneous natural medium — mixed qusatad with
water. Dielectric constant was measured by teclen@fuopen-ended coax line on 3 GHz and index gaotibn in
humidity range 0—-10 % was calculated.

On changing gradient of humidity dependence werealed sections, corresponding bound and freessthteater.
Magnetic action by field 50-100 mT on mixture witbmidity, corresponding bound state of water, gelsrcyclic
changing real part of dielectric constant, whicbezd experimental uncertainty. Under magnetic md#ézreasing refrac-
tion index of bound water was observed, and afterimg off magnetic field n returns to previous \alu
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OCOBEHHOCTH BEPTUKAJIbHBIX MIPO®UIIEA TEMIIEPATYPBI 1 CKOPOCTH BETPA
B YCJIOBUSX MET'AIIOJIMCA IO JAHHBIM CBY U AKYCTUYECKOI'O 30HANPOBAHUS

I.A. Kyp6aroB

MockoBckwii rocyaapcTBeHHbIN yHuBepcuteT nmeHn M.B. Jlomonocosa, MockBa, Poccust
kurbatov_ga@physics.msu.ru

PECULIARITIES OF TEMPERATURE AND WIND VELOCITY VERT ICAL PROFILES IN URBAN
AREA AS DEDUCED FROM MICROWAVE AND ACOUSTIC SOUNDIN G DATA

G.A. Kurbatov
M.V. Lomonosov Moscow State University, Moscow, Ras

B ropoackux ycioBHSX TepMHYECKash U BETPOBas CTpAaTH(MKAIMS OKa3blBacT OOJIBIIOE BIMSHUE Ha Pacpo-
CTpaHeHue 3arps3HeHuid. B MockoBckoM pernone dusndeckuit paxynpreTr MI'Y nm. M.B. JlomonocoBa u UHcTH-
TyT ¢usuku armocdepsl M. A.M. O6yxosa PAH (MDA PAH) npoBoasT HenpepbiBHbIC HaOMOACHUS Mpoduiei
CKOPOCTH BETpa U TEMIEPATYPHI.

[Ipoduipe ckopocTu BeTpa u3Mepsiercs B quanasoHe BbicoT oT 50 10 500M ¢ moMomnbpio akycTHYECKOTO JIOKATO-
pa JIATAH-3 ¢ paspemerrem o Beicote 20 M. TepMudeckoe 30HIAUPOBAHNE aTMOC(HEPHOTO MOTPAHMYHOTO CIIOS
(AIIC) ocymiectrisieTcst 10 BbicoThl 600 M MUKPOBOJHOBBIM TemIiepaTypHbiM mpodunemepom MTII-5 kaxasie 5
MHH, C pa3pelIeHneM 110 BeicoTe B S0 M.

B nmoxiazie mpuBeieHb! pe3yNbTaThl JUIMTEIbHBIX HENPEPHIBHBIX HAOIIONCHUN U aHAU3 U3MEHYMBOCTH MIPOQH-
Jefl CKOPOCTH BETpa U TEMIIEPaTyphl B MOCKOBCKOM peruoHe. [IpencraBiens! cpenuue nNpoGuin CKOPOCTH BETPa B
nuanasoHe BeicoT oT 50 1o 300M u cpeauue npoduim ¥ rpaiueHTsl TeMIepaTypsl B ciioe 1o 600Mm.

AHanu3 OCHOBHBIX XapakTepucTHK AIIC MOKHO MCHOJIB30BATh A YTOYHEHHUS BXOJAIIMN JaHHBIX IJIS YHCIICH-
HBIX PacyueTOB [0 MaTEMaTHUYECKUM MOJIEIISIM JUIsl YCIIOBUH Merarosnuca.

In urban conditions thermal and wind stratificatiofluence greatly the propagation of atmosphedlttutions.
Faculty of Physics of Moscow State University tdgetwith Institute of Physics of Atmosphere RAS aoct con-
tinuous measurements of wind velocity and tempeggiofiles.

Profiles of wind velocity are measured in the ran§80-500 m with height resolution of 20m with #eoustic
sounder LATAN-3. Temperature profiles in atmosphd@oundary layer (ABL) are obtained with time regian of
5 min and height resolution of 50 m up to the he&ffOm by the microwave temperature profiler MTP-5.

We present the results of long-period continuoussugments of wind velocity and temperature prefdad
analyze the variability of these profiles in Moscoagion, as well as mean wind velocity profiles tioe range 50—
300 m and mean temperature and temperature gradietite boundary layer.

Such analysis of the main characteristics of atmesp boundary layer can be used to improve thatidpta of
numerical models of air pollution propagation ie tirban area.

OBPABOTKA JJAHHBIX 30HIMNPOBAHUA HOHOC®EPBI HA OCHOBE HEMPOHHBIX CETEM
A.B. JIyueHko

Wucrutyt conneuno-3emuoit pusnkn CO PAH, Upxkyrck, Poccus
luc_alex@mail.ru

PROCESSING OF IONOSPHERIC SENSING DATA FROM NEURAL NETWORKS
A.V. Lutsenko
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

B pabore paccMoTpeHa 3aada BTOpUIHONW 00paboTKH Teodr3ndeckoil u paanopusndeckoil napopmamm, mo-
nydaemoii Ha 6aze JIYM-nono3onna MuctuTyTa cotHeuHo-3emMuol ¢pusznkun CO PAH. B pamkax maHHOM npoOaeMbl
PacCMOTPEHBI CIETYIONTNE 33 /1a9u:

a) IpoBeeHHEe NPeIo0pabOTKH I yIAIEHUS IyMa ¢ H300paXKEeHUS;

0) cxkaTHe JaHHBIX U MOTyIEHHE TPEKOB.

Jlis perieHus MepBoi 3alavud MPEJIOKEH AITOPUTM, Ha3BaAHHBIA (PHIIBTPOM IO COCEHSIM, B Mape ¢ KICTOYHBIM
ABTOMATOM OOJIAJAFOIIUI CICIYIOIUMH XapaKTePUCTHKAMH: JUI BEPTUKAJIBHOTO 30HIMPOBAHUS HAa YACTOTAX BBIIIC
Kputndeckoil youpaer 1o 90 % mryma, Ha 4acTOTaX HHXKE KPUTUYECKOM CHIIBHO OCJIA0JAET LIyM, YTO JaeT XOpOo-
IIYIO0 OCHOBY JUISl PEIICHHS BTOPOW 3a7a4u.

B pamxax BTOpoOIl 3a1a4u CAEIAHO CIEAYIOLIEE:

1) npoBeneH 0630p IUTEPATYPHI MO BHIICICHUIO TPEKOB C TIOMOIIBI0 HEHPOHHBIX CETEIH;

2) MpoaHAIU3UPOBAHO BIMSHKE BHIA U XapakTepa GYHKIMU OIIMOKH Ha paboTy HEMPOCETH;

3) npoaHaIM3UPOBAHO BJIMSHKE CTPYKTYPhI HEMPOHHOM CETH;
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4) npoaHaIM3UPOBAHBI PA3TMYHBIE METO/IbI O0yUCHUSI HEUPOHHOM CETH;
5) peanu3oBaH BapUaHT IPOTPAMMBI C UCIIOIb30BAHUEM HEMPOCETEBOIO AITrOPUTMA,;
6) mpoBeleHO TeCTUpOBaHKe anropuT™a Ha ganusix B3 u H3 UC3® CO PAH.

The problem of secondary processing of geophysiedlradiophysical data, which is obtained on iondsoof
ISTP, is analysed in this paper. Considered twisparthis problem:
a) preprocessing with noise decay;
b) data reduction.
Algorithm, named neighborfilter, is suggested falvation of first part of problem. It has good faas jointly
cellautomate.
For salvation of second task done next:
1) publication of tracks separation with neuronetsairgerved,;
2) influence of energy function is explored;
3) influence of geometry of neyronet is explored;
4) different methods of neyrolearning are tested;
neyroalgorithm is realized neyroalgorithm is testedlifferent data.

BJUSAHUE CTOXACTUYECKHW HEPET YJIAPHOU JJUCTIEPCUA
HA PACITPOCTPAHEHUE HNINPOKOIIOJIOCHOTI'O JIYM-CUTHAJIA

J1.B. UBanoB, H.H. MuxeeBa

Mapuiickuii rocyaapcTBeHHbII TeXHUUEeCKHUil yuuBepcutet, Momkap-Ona, Poccus
MiheevaNN@marstu.net

INFLUENCE OF STOCHASTICALLY IRREGULAR DISPERSION ON DISTRIBUTION OF
BROADBAND CHIRP SIGNAL

D.V. Ivanov, N.N. Mikheyeva
Mari State Technical University, Yoshkar-Ola, Rassi

PacnipocTpaHeHne CIIOKHBIX CUTHAJIOB B JJMCHEPCHBIX CpellaX OrpaHUYMBACT I10JIOCY YAaCTOT HEMCKAXKECHHOM I1e-
pelayn CUTHAJOB I0JOCOH KOIepEeHTHOCTH KaHajla paclpocTpaHeHus. B pe3ynbraTe BO3HHKAeT NMPENATCTBHE IS
UCIIONIb30BAaHMS BaKHEUIINX CBOMCTB IIMPOKOIIOJIOCHBIX CHI'HAJIOB. PacuinpeHue moiockl KOrepeHTHOCTH KaHajIoB
BO3MOXHO TOJIBKO C MCIIOJIb30BaHUEM METONOB KOPPEKIIUH JUCIEPCHOHHBIX HCKakeHHH. B aTOM citydae Ha mepen-
HUH TUTaH BBIXOMAT 33/1a41 MUCCJIEI0BAHUS BCEX BO3MOXKHBIX (DAaKTOPOB, BIHMSAIOMIMX HA JUCIEPCHOHHBIC UCKAXKEHUS
CTPYKTYPHBIX (DYHKIHUIT IIUPOKOIIOIOCHBIX IEKAMETPOBBIX PaHOKaHAJIOB.

B paboTe npoBezieHO MCCIEJ0BAaHHUE BIUSHUS CTOXaCTHYECKH HEPETYIISIPHOM JMCIIEPCHN HAa UMITYJIbCHBIC Xapak-
tepuctukd (UX) mmpokonoaocHsix JIUM-curHanoB. BBIUHCIUTENBHBIA 3KCIIEPUMEHT MPOBOMMIICSA U YaCTOT
0.5MI14, 0.MITY n 0.9MIIY nnst Tpacchl NpOTSHKEHHOCTHI0 2623 KM M ¢ IIapaMeTpaMy peryJIsipHOi MOHOChEpHI.
CroxacTH4YeCKH HeperysIsapHas AUCHepcus 3aJaBanach B BUAE CIy4aifHOrO Ipoliecca, HMEIOLIEro HopMaibHOe pac-
npexaenenue ¢ napamerpamu a=0 u 6>0. B pesynprare skcnepuMenTa Obula yCTaHOBJICHA 3aBHCHMOCTH YPOBHS
IIYyMOBOTO NbEAECTalla OT BeNMYHMHBI G. [loaydeHO, 4TO ¢ yBENMYEHHEM G BBHICOTAa NpAMOyroibHuKa mra WUX
YMEHBIIAETCs], @ YPOBEHb IIIyMOBOT'O MbEIECTAIIA TOHUMACTCSI.

Researches of influence stochastically irregulapelision on impulse response broadband chirp sigmalcon-
ducted in work. Computing experiment was spenfiequencies 0.5MUF, 0.7MUF and 0.9MUF for a line
tent of 2623 km and with parameters of a regulaogphere. Stochastically irregular dispersion vetsrsthe form
of the casual process having normal distributiothyiarametera=0 ands>0. As a result of experiment depend-
ence of level of a noise pedestal on sizeas been established. It is received that withees the height of a
rectangle for impulse response decreases, anddéaahoise pedestal rises.

B3AUMOJENCTBUE JUITOJbHOI'O KJIACTEPA C HOHOM
I'.C. I1aBJji0B

HHcTuTyT KOcModu3ndeckux uccienoBanuii u asponomun uM FO.I'. [lladepa CO PAH, Skyrck, Poccus
ganya@mail.ru

DIPOLE CLUSTER AND ION INTERACTION
G.S. Pavlov
Yu.G. Shafer Institute of Cosmophysical Research/Agronomy SB RAS, Yakutsk, Russia

B aroii paborte u3yuaeTcs MexaHU3M 00pa3oBaHMs TyMaHa — 00pa3oBaHME Kareldb BOJbI Ha HoHaX. [IpoBeneHo
MOJZEIUPOBaHUE Mponecca ucnapeHus. OOHapyxkeHa 3aBUCHMOCTB IIpoIiecca OT 3HaKa 3apsja, M [I0Ka3aHo, YTo OT-
pHLaTeIbHbIE HOHBI Ooiee 3 (EeKTHBHEI.
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In this work it’s investigated the mechanisms gba@zation by ion. Evaporation and condensatiorcgsses of
charged and uncharged water drops are modeledddendence of the process with the charge sigmi énd it
is shown that negative ion are more effective.

INPEUMYHECTBA UCIIOJIb30OBAHUSI HENIPEPBIBHBIX JTYM-CUTI'HAJIOB
C BBICOKOHU CKOPOCTBIO CKAHUPOBAHHUS B HOHOC®EPHOM PA/IMO30HIUPOBAHNN

A.B. IToanecHbIi

HuctutyT comneuno-3emuon gusuku CO PAH, Upkytck, Poccust
pav1986@rambler.ru

THE ADVANTAGES OF USING CONTINUOUS CHIRP SIGNALS WI TH HIGH-SPEED SCANNING
IN IONOSPHERIC RADIO SOUNDING

A.V. Podlesny
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

B UC3® CO PAH pa3paboraH 1oAXOA K CO3aHUIO YHHU(PHUIMPOBAHHBIX CHCTEM JHArHOCTHKH HOHOC(hEphH! B
pexxnmax B3, H3 u BH3 na 6a3e mudpoBoro JIYM-n0oHO30HIa, OCHOBY KOTOPOT'O COCTaBIISIFOT COBPEMEHHBIE 1TH(-
poBble cpeacTBa (GOPMHUPOBaHUS, IpHEMa U 00pabOTKH CUTHAJIOB. FIOHO30H MOXKET SIBIISATHCS Oa30BBIM JIEMEHTOM
npu pa3paboTKe ONTHMAIbHON CHCTEMBI HOHOC(HEPHOTO MOHHTOPHHTA, COCTOSINEH W3 HECKONBKHX IEPEIaroIInX
NYHKTOB ¢ MOIIHOCThIO M3nyueHusi ~100 Bt nnst HaknonHoro 3oumupoBanus (H3) u nocTaTouHO MIOTHOH ceTH
JIUM-HOHO30H/I0B BEPTHKAJIBHOIO 30HAUPOBaHUs (C M3Iy4aeMol MOIIHOCTHIO ~4 BT), 00iagaronumx MOJIHON CUT-
HaJIbHOW COBMECTHMOCTBIO U BPEMEHHON CHHXpOHM3auuel ¢ noHo3oHaaMu H3. Takas cucrema MoxeT oOecrieunTsb
TEXHUYECKYI0 0a3y UL IPOTHO3a COCTOSHIS MOHOC(hEpHl U KaHAJIOB CBS3M Ha TeppUTOpHK Poccuu u SIBIATHCS O
HOM 13 Ba)KHBIX IOACUCTEM POCCHICKO ceTH reo(pU3NIeCKOro MOHUTOPHHTA.

In the ISTP SB RAS has developed an approach tortraion of unified systems of diagnosis of theogphere
in the modes of the VS and OS digital chirp ionasgrwhich is based on modern digital tools genenatieceiving
and processing signals. lonosonde may be a basiweet in the development of an optimal system nbspheric
monitoring, consisting of several transmitting geibFM probes with output power of 100 watts fotighe sound-
ing (OS) and a rather dense network chirp ionosaedtcal sounding (with a radiated power of ~ 4 Wi)h full
compatibility and signal timing with ionosonde CGSuch a system could form the basis for forecagtiegstate of
the ionosphere and communication channels in Rasglas one of the most important subsystems oRllgsian
network of geophysical monitoring.

OIEHKA Y®®EKTUBHOCTH IPOCTPAHCTBEHHOM OBPABOTKM /111 YCTPAHEHUSA
®JIYKTYAIIMIA HTHTEHCUBHOCTH BOJIH B CJIYYAWMHO-HEOJJHOPOJHBIX CPEJAX

M.B. Tunun, H.I'. PycoBa

Wpxyrckuii rocynapctBeHHbIl yHUBepcuteT, UpkyTck, Poccus
linducya@mail.ru

ESTIMATING EFFICIENCY OF SPATIAL PROCCESSING TO ELI MINATE
INTENSITY FLUCTUATIONS OF WAVES IN RANDOM INHOMOGEN EOUS MEDIA

M.V. Tinin, N.G. Rusova

Irkutsk State University, Irkutsk, Russia

IIpu pacnpocTpaHeHHH 3JEKTPOMAarHUTHBIX U 3BYKOBBIX BOJIH 4Yepe3 HEONHOPOAHYIO Cpeldy BO3HHKAIOT TaKHe
3¢ QeKThl, KaKk paccessHue BOJH, (QIyKTyallMn aMILIMTY/bI, 4acTOTHI, (a3bl, N3MEHHEHNE HANPaBJICHUs paclpocTpa-
HEHUS ¥ JIPYTUX MapamMeTpoB BOJHBL. JTH 3()(EKTHI SBISIOTCS MCTOYHUKAMU MUCKaKEHUIH M OMIMOOK B CHCTEMax
CBSI3H, JIOKALIMK, PaIMOHABUTALINY, @ TAK)KE B CUCTEMAaX yIpPaBJICHUS.

B paboTte paccMOTpeHa BO3MOXKHOCTh YMEHBIICHHS! (DIIyKTyaluii HHTECHCUBHOCTH BOJIHBI B CITy4aifHO-HEOJHOPOJHON
cpezie ¢ MOMOLIBI0 POCTPaHCTBEHHON 00paboTKH, Oa3upyrolencs Ha 0OpaTHOM JIBOMHOM B3BEILIEHHOM IpeoOpa3oBa-
HuH Dypbe. ACHMNTOTHYECKHMI aHAIU3 W YHCICHHOE MOJCIMPOBAHUE IOKA3bIBAIOT 3((PEKTHBHOCTh TaKOH Ipo-
CTPaHCTBEHHOM 00pabOTKM KaK MPHU CITA0BIX, TaK M CUIBHBIX QUIYKTyaIusiX HHTCHCHBHOCTH.

The propagation of electromagnetic and sound wtwesigh an inhomogeneous medium having effects aach
scattering of waves, there are fluctuations by #oge, direction of propagation, frequency, phasd ather pa-
rameters of wave. These effects are source ofrtimts and errors in communication systems, locati@avigation,
control systems.
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The possibility of eliminating intensity fluctuatis of waves propagating in random inhomogeneousanies
cause of spatial processing, based the double teeidfourier transform, was researched in this tep@ymptotic
evaluation and numerical modeling show effectivenggch spatial processing by conditions of bothkwead
strong fluctuations.

MEXAHU3MbI PACIPOCTPAHEHUS BY PATUOBOJIH HA KOPOTKHUX TPACCAX U D®@PEKTbI
YACTOTHOU JUCIIEPCUH JJIAA HUX

B.A. UBanos, /I.B. UBanos, M.H. PsiooBa

Mapuiickuii rocyaapcTBeHHbII TexHUUeCKHuil yuuBepcutet, Momkap-Ona, Poccus
RyabovaMI@marstu.net

MECHANISMS OF HF RADIO WAVE PROPAGATION OVER SHORT DISTANCES
AND THEIR FREQUENCY DISPERSION EFFECTS

V.A. Ivanov, D.V. Ivanov, M.l. Ryabova
Mari State Technical University, Yoshkar-Ola, Rassi

KsasusenurHoe pacnpocrpanende (K3P win NVIS) no3BoisieT 0CyIIecTBIATh PAaAHOCBA3b Ha KOPOTKUX TPAaCccax
(40—400km) u yare Bcero HCHONb3yeTCsl B CTPATEIMYSCKUX LICNAX U B TeAeMeIuUuHe. [ OLeHKH TUCIePCHOH-
HBIX HCKaXEHHUH, Bo3HuKaromux npu K3P, BaxHo uccnenoBars auddepeHipanbHpie JUCIePCHOHHBIC XapaKTePHCTH-
KM WIIH M0JI0CY KOTEPEHTHOCTH KAHAJIOB C PA3IMYHBIMU CPETHUMH YacToTamu st pexxuma NVIS-cessm.

B pabote co3nanbl ananutuaeckue moaeian NVIS-uonorpamm u auddepenunanbaeix noHOrpamm. IIpoBeaeHo
uccrenosanue 3asucumoctu du/df ot BeicoTh (hp), momyTonmuns! (Ym) ¥ Kputndeckoit yactotsl (f;) kBazumapabo-
JIMYECKOTO CIIOSI, U TOJTyYCHBl aHAIMTHICCKUE BBIPAKCHHS /U OTHX 3aBHCHMOCTEH. B pe3yibraTe MPOBEACHHBIX
uccIe1oBaHuil mony4deHo, uro BennunHa dt/df mpakTHvecku He 3aBUCHT OT BBICOTHI CJIOS, @ 3aBUCHMOCTH OT TIOJY-
TOJIUIMHBI M KPUTHYECKOM YacTOTHI BBIPAXAoTcss sMmnupuueckumu (popmynamu dr/df (y,,) =1.69y, — 58.23

dt/df (f,) =-16.43f_ + 300.4 coorBeTcTBEHHO. [10Myd€eHBI OLIEHKH MOIOCHI KOTEPEHTHOCTH.

[TokazaHo, 4TO B Cllydae pacIpOCTPaHEHUs B MHpoKonoiaocHoM aucrnepcaom BU NVIS-panuokanane cioxHbBIX
CHUTHAJIOB C Pa3JIMYHON YaCTOTHO-BPEMEHHOUM CTPYKTYpOU M OJIMHAKOBOH MOJIOCOW MPH YBEIMUYECHUH JUCTIEPCHOCTH
B KaHaJie OOJIBIINE UCKAKCHUS UCTIBITHIBAIOT (DA30MAHUITYTUPOBAHHBIC CUTHAIBI M MEHBIIIUE — CUTHAJIBI C JIMHCHHO-
YaCTOTHOM MOYJISIITUEH.

Possibilities of HF radio communication using qezesiithal incidence of waves on the ionospheritectihg
layer (Near Vertical Incidence Skywave—NVIS), fastdnces 40—400 km are considered. The techniqdethan
program for the synthesis of NVIS ionograms andedintial ionograms are developed. Dependencigsctina-
tions of dispersive characteristics on frequency sfgnal, height, half-thickness and critical fregcy of the iono-
spheric layer are received. Calculation resultsiBfchannels coherence strip on various operatieguincies for
the given type of communication are presented. &yafion distortions of complex signals with varidiuse- and-
frequency structure in a wide-band HF NVIS radiaratel are shown.

TEPMOITIOJIEBAA BO3OHU3AIIUA MOJEJIN TUPPUHT A.
IMPABWJIA TUJIBJA-COIIPSIXKEHUS AJ151 PEPMUOHOB.
I'OPAYHUE U XOJIOJHBIE TEPMOIIOJIA

B.B. CemenoB, C.J. Kopenoaur

Upxytckuil rocynapctBeHHbIi yHusepcuret, Upkyrck, Poccus
korenb@ic.isu.ru

THERMOFIELD BOSONIZATION OF THIRRING MODEL.
ON FERMIONIC TILDE CONJUGATION RULES.
HOT AND COLD THERMOFIELDS

V.V. Semenov,S.E. Korenblit
Irkutsk State University, Irkutsk, Russia
[IpemnoxxeHo 06001EeHNE TTPABIIT THIIbAA-CONPsOKEHUST OKUMBI KOTOpOEe OOHAPYKUBAET y TEPMHUECKOTO BAKY-
YMHOTO COCTOSIHUSI CBOMCTBA KOT€PEHTHOI'O COCTOSIHUSI M YJOOHO JUIsi OCYILECTBIICHHS TEPMOIIOIEBON 0030HM3a-
UK. BBeieHNE MOHATUS «TOPSYHUE» U «XOJIOJHBIC» TEPMOMOJI MO3BOJISIET Pa3inyaTh MPEACTABICHUS TCPMOIIOICH

JUIsl pa3HBIX BaKyyMOB M IIPUBOJUT K IPaBUIbHOW HOPMaIbHON ()OpME TEpPMOIIOJEBHIX peleHnii Moaenu Tuppunra
IIpY KOHEYHO TeMIiepaType, ¢ NpaBUIbHBIMH CBOHCTBAMH aHTUKOMMYTALIMK U PEHOPMHPOBKH.
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A generalization of Ojima tilde conjugation rules suggested, which reveals the coherent state ppiepef
thermal vacuum state and is useful for the thereftbfbosonization. The notion of hot and cold thefretds is in-
troduced to distinguish thermofield representatifmrsdifferent vacuums, giving the correct norrf@m of ther-
mofield solution for finite temperature Thirring ahel with correct anticommutation and renormalizagiwoperties.

BJIUAHUE 3OPEKTOB PACIIPOCTPAHEHUA KOPOTKUX PA/IMOBOJIH B UMOHOCOEPE
HA CUHXPOHM3AIIUIO CUCTEM CBA3U U 30HAUPOBAHUA

B.A. UBanoB, H.B. Psa6oBa, A.A. UepHoB

Mapuiickuii rocyIapCTBEHHbII TeXHUUECKMil yHHBepcuTeT, Momkap-Omna, Poccus
ChernovAS@marstu.net

INFLUENCE OF PROPAGATION OF SHORT RADIO WAVES IN TH E IONOSPHERE
ON SYNCHRONIZATION OF COMMUNICATION AND SOUNDING SY STEMS

V.A. Ivanov, N.V. Ryabova, A.A. Chernov

Mari State Technical University, Yoshkar-Ola, Rassi

CrnoXHOE CTpPOCHHUE CPelbl PacIIpOCTPAHEHHS W HEMIPEPHIBHOE BO BPEMECHU M3MEHEHHE ITapaMeTpoB HOHOCHEPHI
OKa3BIBAIOT HETaTHBHOE BIMSHHE HA PACHPOCTPAHEHHE PAIMOBOIH M W3MEHSIOT YCIOBHS CHHXPOHHOCTH PabOTHI
nepefiaTynKa ¥ MPUEMHHUKA CUCTEM CBs3H. TakuM 0Opa3oM, BO3HUKACT 3ajJada aBTOMATHYCCKOW CHHXPOHU3AIMH
TEPMHUHAJIOB CHCTEMBI Ha MOHOC(epHOW nruHuM BU-CBsI3M, CIEKEHUS 3a BapUAIMSIMU W3-32 U3MCHUMBOCTHU CPEIBI
(Mo MaHHBIM 30HIMPOBAHUS U [0 MOJEIBHBIM pacyeTam).

B paboTte npoBeneH aHanu3 npodIeMbl CHHXPOHU3AIMHA crcTeM BU-CBsI3U U 30HIUPOBAHUS HOHOC(EPHBIX PAIHOKa-
HAaJIOB, 00OCHOBAHKI C UCIOJIL30BAHUEM MOHATHS (DYHKIIMHU PACCEsSHUS paJIMOKaHANIA IPUHIIUITEI CHHXPOHU3AIMH BO Bpe-
MEHHOW M YaCTOTHOH OOJACTAX PAJMOTEXHUIECKUX CHCTEM BBICOKOYACTOTHOHM CBs3W. Pa3paboTaH ajqropuTM OICHKH
BEJTMYHHBI CMETIICHIS Hadalla OTCYeTa Ha OCH Pa3HOCTHON YaCTOTHI IIPHEMHOTO TepMHUHANA manopamHoro JIMM-30m7a.

One effective way of overcoming the negative impatolatility environment is to adapt the systemthiem, is
solved by the sounding of the communication lités ktherefore necessary to justify the synchrdivmaalgorithm
that takes into account variability of the envirmmhand enables the automatic operation on preyiaugknown
routes by taking into account the absolute signapagation time from transmitter to receiver angl Broppler fre-
quency shift. Encouraged to use the charactersstiface performance and measured during probingesica
function. Thus, for the implementation of the symtization process must first detect a signal (ina@ase, scatter-
ing function), to determine the coordinates of phgjection of its maximum on the plane and autocadiif generate
the frequency and time shift.

CAMOJIETHOE 30HAWPOBAHHME A9PO30JIbBHOI'O COCTABA BO3/IYXA
HAJl CEBEPO-BOCTOYHBIMHU PAMOHAMM CUBUPHU

J.I". Yepno, M.B. Ilanuenko, B.C. Kozuos, B.II. [lImaprynos

WuctutyT onrtuku armocdepsl uM. B.E. 3yera CO PAH, Tomck, Poccust

chernov@iao.ru

AIRCRAFT SOUNDING OF AEROSOL AIR COMPOSITION
OVER NORTHEASTERN SIBERIA

D.G. Chernov, M.V. Panchenko, V.S. Kozlov, V.P. Shmargunov
V.E. ZuevInstitute of Atmospheric Optics SB RAS, Tomsk, Rass

BaxkHyto poiib B UCCIICAOBAHHUSAX BBICOTHBIX MPOGIIeH CaXu U CyOMHKPOHHOTO a’3po30iisi B Tporocdepe urpaer
CaMOJICTHOE 30HIUPOBAHKE a3PO30JILHOTO cocTaBa Bo3ayxa. C momoripio camosera-madboparopun AH-30 «Onruk-2»
B pamkax npoektoB POLARCAT u YAK-AEROSIB ocymiecTBasuinch mojetsl Ha ceBepe CHOUpH HaZ €€ 3armossp-
HBIMH TEPPUTOPUSAMH — B paiione Cajexapia Ha 3amaje u BILUIOTh 10 IleBeka Ha BocToke (66—72° N),B Bocrounoit
Cubupu Ha muporax 55-62° N,a taxke Hax o3zepom baiikan. Kaxmprii nepener npoxoawn Ha Beicotax ot 500 mo
7000M ¢ nepeMeHHBIM HAOOPOM BBICOTHI U CHMYKEHHEM. [IpK 3TOM NPOJODKUTEILHOCTD MOJIETa HA TPEX BBICOTHBIX
smenonax (500, 2000u 7000m) cocrapisza 10—12muH Ha Kaxa0il U3 BBICOT. B X0/1e mepenera MpOBOAMIOCH A0
[SITH TAKUX BEPTHKAJBHBIX Pa3pe3oB. AHAIU3 CAMOJIETHBIX M3MEPEHHH MO3BOJMI OIEHHTh BBICOTHBIE MPOMUIH
CaxH U CYOMHKPOHHOTO a3po3oiisi. OTMEYEHO, YTO B MPHIOISAPHBIX CEBEPHBIX paiioHax CHOMpHU peanH30BajuCh
yCIIOBHS HanboJiee BHICOKOH YHCTOTHI BO3AYXa.
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The aircraft sounding of aerosol air compositioayglimportant role in studies of the high-altitymtefiles of
soot and sub-micron aerosol in the troposphereh Wi help of the aircraft-laboratory An-30 “OpK-within the
framework of projects POLARCAT and YAK-AEROSIB wesecomplished the flights to the north of Siberia
above its polar territories — in Salekhard regionhie West and up to Pevek in the east (66Nj2fn East Siberia
on the latitudes 55—62, and also above Baikal lake. Each overflight wassed at the heights from 500 to 7000 m
with a variable climb and decrease. In this caseadiiration of flight on three high-altitude echedd®00, 2000 and
7000 m) made 10-12 minutes for each of the heightthe course of each overflight it was carried wu5 such
elevations. The analysis of aircraft measuremertdenit possible to estimate the high-altitude pesfdf soot and

sub-micron aerosol. It is noted, that in the cirpatar northern regions of Siberia realized the doos of the
highest purity of air.
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