











































































































































































































































































































Ha puc. 2 noka3zansl xapaktepHbie TpodWIIH BO3pacTaHus cuera B kKaHaie >20 k3B u ocaakoB (oxis)
st cTaHnuu B Amatutax. s ymoOcrBa HyneBOH ypoBeHb OcalkoB Ha rpaduke ciaBuHyT BHH3 Ha 20
SIUHUI, JaHHBIE OCAJKOMEpa HOCAT OTHOCHUTEIBHBIM XapakTep, OHM HE IPOKaTUOPOBAaHBI B CKOPOCTH
BbINIaIcHUs ocaakoB (MM/4ac). [Ipoduib Bo3pactanus B kanajie >100 k3B B mpenenax TOYHOCTH U3MEPEHUN
noBTopsier npopwib >20 k3B mo dopme U aMIuUTYyE, TOITOMY 3/IeCh HE NMPUBOIUTCA. BuaHa xopomias
KOppENSIUs MEKIy YCHICHUSMH JIOXKAS M BO3pACTAHHMSIMU cdeTa criekTpomerpa. OOBIYHO MUK OCajKOB
Habmomaercs 3a 10-40 MUH IO COOTBETCTBYIOIIETO €My KA BO3pacTaHusi B TaMMa-u3nydeHun. OOpariaem
0co00 BHHUMaHME, 4TO Ha puc.2a npencrarieHo Boszpactanue 08.03.2010, korma B T. ANaTHTHI JIeKal
SUMHMI TIyGOKMi CHEKHBIH IOKPOB, a TEMIEpaTypa BO BpeMsl OCaakoB Obutza He Bbime —5°C. D70
MOJTHOCTBIO UCKITIOYAET BO3MOXHBIE BBIJICIICHUS PalOHA U3 TIOYBBI.
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Puc. 2. Tunuunvie npohunu ospacmanuii penmeenoscko2o usayuenus: a) 08.03.2010; 6) 16.09.2009

KonTtpoJbHbIe IKCTIEPUMEHTBI

Xo0Tsl BO3pacTaHusi eCTECTBEHHOT0 raMMa-(poHa BO BpeMsI P03 OTMEYEHBI MHOTHIMH HCCIIEIOBATEISIMH
[1-3], HeoOxomumo ObuTO yOemuThes, 4To HabirolaeMoe BO3pacTaHue He CBSI3aHO C BBHIMAJICHUEM BMECTE C
0CajKaMH KaKHX-THOO paJIMOAaKTHBHBIX BEIIECTB ecTecTBeHHoro (Be/, pajoH) MIM aHTPONOreHHOro
nporcxokaeHus. Kpome Toro, Heo0X0auMO OBIIIO OIIEHUTH YHEPTHUIO JOMOIHUTEIBHOTO H3TyYeHUS XOTS OBl
KauecTBeHHO, T.K. >100 k3B cnuiikom mupokuii auana3od — 3to 1 200 k3B, u 200 M»B. [l 3Toro Obuin
MPOBEICHBI HECKOIBKO YKCIIEPHMEHTOB.

Omcymcmeue paoona

HeoOxoqumo yOemuThcs, 4YTO BO Bpems (M T1O03Ke) BBHIMAJCHUS OCAJKOB HE IMPOUCXOIUT
JIOTIOJTHUTENTFHOTO BBIICTICHUST pajioHa U3 3eMiu. [l 3Toro Ha ompeneneHHoe BpeMs (TOpslika Mecsia)
BTOPO# JieTeKTop OOKIajbIBajcs CBHHIIOBBIMH KHPIHYaMU CO BCeX CTOpOH (cBepxy Toxke). Ilockombky
pajioH ra3, OH CBOOOMHO MPOHHMKAET B IIENA MEKIY KUPIHYaMH, ¥ HaOI0Aanoch Obl BO3pacTaHWe U B
JeTeKTope, HakpeIToM cBUHIOM. [Ipu ycpennenunn 30 MHH TOYHOCTH HM3MepeHHIl cocTaBmser 1.5%,
HaOII01aeMble BO3pacTaHHs UMENH JUTUTEILHOCTD 3-5 4acoB.

B Haxpvimom demexmope 80 8pemsi 0cadko8 He HabI0OAI0Ch HuKakoeo eozpacmanusi. OTCYTCTBUE
BO3PACTaHUs B HAKPHITOM CBHHIIOM JETEKTOPE TaKXKe MPOsICHAET BONPOC 00 DHEPTUU TaMMa-KBaHTOB,
HaOmoaeMbIX B Bo3pacTanusx. OHa He mpeBbllIaeT eauHul MaB, mHaye HEKOTOpas YacTh YHEPTHYHBIX
ramMMa-KBaHTOB ITPOIILTa Obl CKBO3b CBHHIIOBYIO 3aIIUTY U BhI3BaJIa 3aMETHOE BO3PACTAHUE.

Kpome toro, HabmoneHne Bo3pacTaHuil B 3MMHHUH 1EpPUOJI, KOTJ]a CHEeXKHBIH TOKPOB HE MeHee 1| M 1
TPYHT MEp3JIbIi, TAK)KE TOBOPHUT B TIOJIB3Y TOTO, YTO PAJIOH HE SBJISAETCS MPUYMHOW BO3PACTAHUH.

Omcymcmeue paouoaKkmuHo20 3azpA3HEeHUA 6 00XHCOe80ll 800e

Bo BpeMs CHJIBHOTO OIS, COMPOBOXKIABIIErOCs Bo3pactaHueM ramma-(ona Oomee 20%, ObLia
coOpaHa JokaeBas Boja o0ObeMoM 2 J1. 3aTeM cpa3sy ke (He Oosee 10 MUH) IUIACTHKOBAs €MKOCTh C 3TOM
BOJIOW TIOMEIleHa HaJ JCTEKTOpOM BHYTPU OOJIOKEHHOM CBHHIIOM TmonocTH. Ecnn Habmromaemoe
BO3paCTaHUE CBA3aHO C HAJMYMEM B OCAJIKaX PaJHOHYKIHJOB, JIETEKTOp BHYTPH CBHHIA, 3allIMIICHHBIA OT
BHEIITHET0 U3JTyYEHHs, B 3TOM CIIydae 1moka3ay Obl BO3pacTaHue.
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Haxpoimuii ceunyom 0emexmop He OmMemun HUKAKo2o eo3pacmanus paduayuu. YTo ogHO3HAYHO
yKa3bplBaeT Ha OTCYTCTBHE KAKHX-IMOO DPaJHOHYKIHIOB JIIOOOrO MPOMCXOXKICHHS (2HTPOIIOTEHHOTO WIIN
€CTECTBEHHOT'0) B COOpaHHOH JT0XK/IEBOH BOJIE.

Omcymcmeue 3apasiceHHON KOMNOHEHMbl

BpeMenHo B KOHTeiHepe OBUI pa3MelleH JETEKTOp 3apsHKeHHOH KOMIIOHEHTHI pajdallid, TaKKe
MOJIKITIOYEHHBIN K cucTeme peructparun. OH npeacrasiser coooit Habop (8 mT) ra3opa3psaHbIX CUSTYHKOB
Ietirepa-Mromiepa CTC-6. M3BectHO, 4TO 3()P(PEKTHBHOCTh 3TUX CUETYMKOB K 3apsDKCHHONW KOMIIOHEHTE
W3TY4CHUS Ha JBa MOPSIJIKa BBIIIE, YeM K ramMMa-kBaHTaM. ClieoBaTenbHo, HabIronas pajnaioHHbIi GOH ¢
JBYMS pa3HBIMU JETEKTOPAaMH, YyBCTBUTEIBHBIMU K Pa3IMYHBIM BUIAM U3ITyYEHHSI, MBI MO)KEM OIICHUTH €ro
coctaB. CIMHTHUISIIMOHHBIN JETEKTOp YyBCTBUTENEH KaK K 3JIEKTPOMAarHUTHOM YacTH M3IY4EHUs, TaK U K
3apsoxeHHoi, CTC-6 — tonpko K 3apsbkeHHoM. Ha puc.3a mpuBeneH mpuMep COBMECTHOM pEruMcTpanuu
JIBYMS 3TUMH JIeTeKTopaMu. Bo3zpacTtanue NpuBOAUTCA B MPOILEHTAX OT CPEAHEr0 YPOBHSL.

3apsicenas KOMNOHeHma (NeKMPOHbL U MIOOHbL) 6 UTYUEHUU, 6bI3bIGAIOUIEM BO3PACMAHUA, OMCYICIGYem

—— CuéTunkn CTC-6 | T T T E
2 - -4
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Jtum rona
Puc. 3. a) 6ospacmanue usnyuenus 26.06.2010; sepxnuii epapux — dannbvle 0emeKmopa Ha 0CHO8e
eetieeposckux cuemuuxos CTC-6, cpeOHulli — CYURMULIAYUOHHDIL OeMeKmOop, HUNCHUL — OaHHble
ocaokomepa, 6) cneKkmpbl PpeHMEeHOBCK020 U3yYeHUs: usmepennulil cnekmp 8 coovimuu 08.03.2010 memnas
JAHCUPHASL TUHU, YGeMHble TUHUU- MOOETbHbIE CNEKMPbL, PACCUUMAanHble NO (8) 015 pazHoll 8bICOMbL HUNCHE2O
Kpas obaauHocmu

[IpoBe/icHHBIC JOMOMHHUTENBHBIC JKCICPUMEHTBl yOEAMTEIbHO JOKa3bIBAIOT, YTO BO3pacTaHUC
U3JIyUYEHHUsI, COITPOBOXKAAIOIIEECA BbINAJEHUEM OCAJKOB, HE CBSI3aHO HU C BBIJICIEHUSMU pajioHa U3 MOYBHI,
HU C pPaJMOAKTUBHBIMHM 3arpsA3HEHUSMH CaMHUX OCaJKOB. Takke B 3TOM H3JIYYEHHUH, BBI3BIBAIOLIEM
MOBBIIICHUE pPaauallMOHHOrO0 (H)OHA, OTCYTCTBYET 3apsOKCHHAs KOMIIOHEHTA: 3JICKTPOHBI W MIOOHBI.
Wznyyenue npeacrapisier coOOH raMMa-KBaHThI ¢ SHEPTUSIMH, BO3MOXKHO, 10 eaquHuI MaB.

HNHTepnperanus 3KCepMMEHTAIBHBIX JAHHBIX

Msl mpenmosaraeM, uYTO BO3pAcTaHHs CyYeTa TaMMa-CIEKTPOMETPOB BBI3BIBAETCS TOPMO3HBIM
PEHTICHOBCKHM H3JTyYCHHUEM, TPOU3BOJANMBIM 3JIEKTPOHAMH, YCKOPEHHBIMH B JIOKAEBOM oOiake. BOmu3u
3eMHOM TMOBEPXHOCTH HAMPSKEHHOCTh 3JIEKTPUUYECKOTO TOJIA B CIIOKOHHYIO IOTOAY COCTaBJSIET OKOJIO
100 B/mMm. B nmoxnaeBpix o00jaKkax HaNpsOKEHHOCTh IO 3HAYMTENIBHO BBIIIC M MOXKET H3MEPIThCS
KAJIOBOJIBTAMHU U Jlake JecsiTkamu KB/M [5]. DTOro MOCTaToOYHO Ui YCKOPEHUs 3JCKTPOHOB N0 TAKHX
SHEPrui, 4TOOBI POXKJICHHBIE UMH PEHTTEHOBCKHE KBAHTHI MOTJIM JIOCTHYb 3€MHOW IMOBEPXHOCTH U BBHI3BATh
3aMeTHBIE BO3PACTaHUs CueTa raMMa-JIeTeKTOPOB.

HuTencuBHOCTh (DOTOHOB OMpEEIsieTcsl TeHepaleil JHEPTHYHBIMU 3JICKTPOHAMH W TIO3UTPOHAMH B
BHUJIE TOPMO3HOTO M3JIYyYEHHS M albTePHATUBHBIM IIPOIECCOM ToriomieHus B cpeae [4, 6]. Ilpu
MIPOXOXKJIEHUH Yepe3 BEIIECTBO, 3JIEKTPOH TepsieT HEPTHI0 BCIEACTBHE HOHU3AIIMOHHBIX U paJHalliOHHBIX
noreps. B paccmaTtpuBaemoill HamMu oOnacTH HHM3KHX dHepruil snekrpoHoB (E <1 MbB) onpenensrounmii
BKJIaJ B MOTEPH DHEPTUM JaeT IpollecC MOHU3aluH. PaananmoHHble MOTepH CTAHOBATCS CYIECTBEHHBIMHU
MPH 3HAYUTEIILHO OONBIINX SHEPrusaX [2].

DHEpPreTHUecKHil CeKTp dJIeKTpoHOB B nauamazone oHepruii (E <1 M»dB) Moxker ObITH
aNMpPOKCUMHPOBAH SKCIIOHEHIINATIBHBIM 3aKOHOM [4].
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dN(E) _
dE
rae By — xapakrepuctuueckas sHeprus, u3menstomasics B npenenax 10-100 k3B.
Yucno ¢oroHoB ¢ sHeprueil hv B mntepBasie d(hv), pokIeHHOEe 3IEKTpOHOM c dHeprueid E mpu
n3meHenuu ee Ha dE Ha paccrosHuu dX, paBHO

N, -e 5, (1)

dAN(hv, E) =Md(hv)-NﬂdE, )
d(hv) dE
do(hv, E)
rae W — muddepeHInaIbHOe CeueHnEe TOPMO3HOT0 U3mydeHust; N — IJIOTHOCTh aTOMOB BEIIIECTBA.
1%

[Monaoe umcno doronoB c¢ sHepruei hv B muTeBane d(hv), pokIeHHOE SIEKTPOHOM C HayallbHON
sueprueii E° paHo:

dN(hv,E®) j»odo(hv,E) N
d(hv) o d(hv) dE

i)

Jnsa Bcex suepruit anektponos 20 k3B < E < 1 M»B Bennuuna (— dE / dx) B (opmyne (3) Oyner B

dE , (E > hv) 3)

OCHOBHOM OTIPECTSITHCS] HOHU3AIMOHHBIMU TTOTEPsIMU. Beipaskenue s aux [7]:
dE 2ne* N E 1
dx ) yon E NEN )

rae | — moTeHIman HoHNU3aum; Z — CpeaHuit 3apsay sapa. s sBozgyxa I = 80.5 3B, z = 7.22.
WnTerpupys BeipaskeHue (3) Mo CHEKTPy 3IEKTPOHOB, HMEEM:

E,

T E’) dN, TdN
dN(hv):IdN(hv, )| - g = [N Eo_jda(hv,E)_ N
d(hv)y [ d(hv) dE 7 dE 2 d(hv)  (-dE/dx)
st nuddepeHInanbHOro CEUeHUs] TOPMO3HOTO PEHTICHOBCKOTO U3IYUECHUS B3STO BhIpaxkeHue [8]:

do(hv,E) __8e’h My 1-e™ . 1,41,

)

Q(E,hv) = = o ; (6)
d(hv)  3z’m’c’ hv 1= n, -,
. - mc’ . mc’ .
rae 1, = —_—; =az ;a= .
=AM Z(E-hv) 137
[oncrasmss B (5) Boipaxkenus (1), (4), (6) ¥ BBIYUCIUB WMHTErpaj, MOIy4aeM % — CHEKTp
v

(OTOHOB U1l TAaHHOTO CIIEKTPA HJIEKTPOHOB € TOKa3aresneM E.

Bripaxkenue (5) yxe ObUTO MPOMHTErPUPOBAHO YHCICHHO paHee [1] 1 B3ATO B IEpBOM MPUOIMIKEHAH K
HammM JaHHbeIM. [lo pesynbpraTtam pacdeToB ObLIO HAWJEHO 3MITMPUYECKOE BBHIPAXKEHUE JJISl IIepexoia OT
criekTpa (POTOHOB K CIIEKTPY DIIEKTPOHOB [4]:

_3
dAN(hv) — om™® )7 av
-~ ‘=qa 5 p _ . e
d(hv) E, dE
rae a =1.63, p=3.48-10".

OTMeTHM, YTO TIPOBEICHHOE BBINIE PACCMOTPEHHE HE YUUTHIBAIO 3(P(EKTOB MOTIIONICHUSI B BO3IyXe
KaK SJIEKTPOHOB, TaK W POXKICHHBIX UMH PEHTI'C€HOBCKHX (DOTOHOB. BclencTBhe CHIBHOTO IMOTIIOMICHUS
3JIEKTPOHOB C DHEpPTrUuel MopsaKa JEcITKOB M COTeH K3B B Bo3nyxe ciemyeT OKHJaTh, YTO YPOBHS 3EMITH
MOTYT JJOCTUTHYTH TOJIKO YaCTHUIIBI, poxkJieHHbIe He BhItIe 300-600 M. DTo moATBep)KIaeTCs TAKXKE TEM, YTO
MOYTH BCE 3apErHCTPUPOBAHHBIC HAMH BO3pAacTaHMs HAOIIOAAINCH TPH CIUIOIIHONH OOJAYHOCTH ¢ HUKHUM
kpaeM oOmakoB oT 200 1o 800 M. BeipaskeHHe, KOTOPOE OMHUCHIBAET CIIEKTP PEHTI'C€HOBCKOTO M3IYYEHHS Y
TTOBEPXHOCTH 3eMJIH TOCJIe y4eTa MOTeph Ha MOTJIONIeHHE KaK AJIEKTPOHOB, TaK U PEHTTEHOBCKHUX KBAaHTOB,
KOTOPBIM IIPY TAKHX PACCTOSHHSIX B aTMocdepe MpeHeOperaTh Heb3si:

; (7
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p(hv)* (= x)
10

re / — BbICOTa TeHEpallii yCKOPEHHBIX AJIEKTPOHOB; i — TUHEHHBIH Kod(duuueHT ocnabneHus raMma —
um3nyuenus; Q(E,hv) — nuddepeHnmranbHoe ceueHue TOPMO3HOTO H3Iy4YCHHs; K — MOTEPH DJICKTPOHOB B
Bozayxe (220 kaB/m).

UucneHHoe omnpe/eneHre JABOMHOIO WHTErpajia BBIMOIHIOCH TPU YCIOBUM, YTO 32 '"OECKOHEYHOCTH'
npuHATO 2 M»aB. BhicoTa o0mactu reHepaliu 31eKTpoHoB 3aaaBanack or 100 go 1000 M (mar 50 m). Ha puc. 36
MOKa3aHbl Pe3yJbTaThl MOJCIBHBIX pacueroB 1o ¢opmyse (8) CreKTpoB TOPMO3HBIX (DOTOHOB Yy MOBEPXHOCTH
3eMJTH, POXKIICHHBIX YCKOPEHHBIMH JIEKTPOHAMH B CJI0€ aTMOC(hEphI TONIIMHOMN L JUTsl pa3iuuHbIX 3HAYEHUId 3TOr0
mapamerpa ot 450 10 650 M. 3HaveHHEe XapaKTePUCTUIECKON YHEPTUH YKCITOHEHITMAILHOTO CIIeKTpa B3sito u3 [4] Ey
= 100 x3B. YBemuuenue E, cBoitte 200 k9B nprBoAUT K TOMY, YTO JI0JIs1 TaMMa-KBaHTOB ¢ 3Heprueit oonee 1 MaB
CTaHOBUTCS CYIIIECTBEHHOM, 8 3TOTr0 He HaOII0JAaeTCsl B OKCIIEPUMEHTE.

Beruncrnienre criekTpa Bo3pacTaHH OMPEAessuioch CleylomuM oopazoM. M3mepsiics ciektp ¢goHa 3a
HECKOJIbKO YacOB JI0 0’KHJAEMOr0 BO3pAacTaHUs, BpeMsl HAKOIJIEHHsI OAHOro criekTpa — 30 MUHYT. 3aTeM c
TaKUM JK€ BpEeMEHEM HaKOIUICHUS M3MepsJICS CIIEKTP BO BpeMs Bo3pacTaHus. V3 ycpemHEeHHOro crekTpa
BO3pacTaHus (Bo3pacTaHusd IIUTCS 2-4 dYaca, XOPOIIMX CIHEKTPOB IOJydaeTcsl He MeHee S5) BhIUMTaNICA
cpenHuil crekTpa GpoHa. ITa pa3HOCTh M €CTh COOCTBEHHO CIEKTp Bo3pacTanus. Ha puc.36 oH maH Toncroi
nuHAeH. BUIHO, YTO M3MEPEHHBIN CIIEKTP HAWIYYIIMM 00pa3oM COTJIACYETCS C MOJEIBHBIM, TONTYyYEHHBIM
Uit BBICOTHI TeHepanuu 500 M, XOTS ¥ HE MOJHOCTBIO ¢ HHM COBMaJaer. Mbl HE UCKIIOYaeM TOTO, YTO
MPEATIOXKEHHAS. MOJICNb YUUTHIBAET HE BCEe I (PEKTHI.

3aka0uenue

HenpepriBHbIE W3MepeHUsT (MOHHTOPHHT) PEHTI'CHOBCKHM CIIEKTPOMETPOM B TPH3EMHOM CIIO€
atMocepbl cybapkTHuecKoro (r. AnmaTuThl) U apkrudeckoro (apx. LnumbepreH) pernoHOB OOHAPYKHI
CHCTEMAaTHYECKYIO CBS3b BO3pPACTaHHMI HU3KOIHEPTHYHOIO TaMMa (PEeHTIeHOBCKOro) (hoHa ¢ aTMoc(epHBIMH
0CaJIKaMH B BHJIE JOXK/ISL ¥ CHETa NP HU3KOW U TIOTHON 00JavyHOCTH.

B kauectBe mNpHYMHBI BO3pAcTaHWil MPEIONaraeTcsi TOPMO3HOE PEHTTEHOBCKOE H3IydYeHue,
MPOU3BOJMMOE DIICKTPOHAMH, YCKOPSIOUIMMHUCS B DICKTPHUUECKUX TIOJISIX BHYTPH JOXKJIEBBIX OOJIAKOB.
PacuerHple CHEKTpbl PEHTTEHOBCKOTO W3IIyYCHHUs, IIONYYCHHBIE B MOJEIBHBIX IPEANOI0KCHHSIX,
YIIOBIIETBOPUTENBHO COTIACYIOTCS C TAHHBIMUA U3MEPEHHH.

—E+(k-x)

/ )
N(hv) = [| exp - [O(E, hv)-exp E ldx, (8)
0 hv

0

Astopsl 6naronapusl H.A. Menpank, UXTPOMC 3a npenocraBieHHbIE paJiiOaKTHBHBIC HCTOYHUKH,
HEOO0XOAMMBIC B KaTMOPOBKE CIICKTPOMETPA M MOJIC3HBIC 00CYKICHUS.

Pabora nognepxana rpanrom PODU 09-02-00076-a
u Iporpammoii [Ipesuanyma PAH No8 «®Duznka HEHTpHHO U HEUTpUHHAS acTPODU3UKAY.
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Keywords: geomagnetic pulsations, proton auroras, ion-cyclotron instability.

V.S. Mingalev, G.l. Mingaleva

MATHEMATICAL MODELS OF THE BEHAVIOR OF IONOSPHERIC D-, E- AND F-LAYERS

DEVELOPED IN THE POLAR GEOPHYSICAL INSTITUTE DURING ITS 50-YEARS HISTORY

A review of mathematical models of the Earth’s ionosphere, developed in the Polar Geophysical
Institute during the period of its existence, is presented. Theoretical papers, including the physical and
mathematical formulations of the problems, are reviewed which deal with the study of the physical and
chemical processes in D, E, and F regions of the Earth’s ionosphere. The one-, two-, three-dimensional, and
global mathematical models of the terrestrial ionosphere are reviewed.

Keywords: Polar Geophysical Institute, terrestrial ionosphere, mathematical modeling.

V.V. Pchelkin, M.l. Beloglazov, A.N. Vasiljev, A.l. Voronin

METHODOLOGICAL ASPECTS OF ESTIMATING Q-FACTOR

OF THE EARTH-IONOSPHERE CAVITY BASED ON FOURIER ANALYSIS.

EVALUATION OF RESONATOR CHARACTERISTICS BY Q-TYPE ELF BURSTS

Methodological aspects of estimating the Earth-ionosphere cavity properties with application of Fourier
analysis are considered. It is shown that the problem of both non-unique choice of the function
approximating the spectrum of the function and accounting for the background, as well as possible
irregularity of the spectrum can lead to a significant difference in the estimates of resonator Q-factor. The
technique is proposed of estimation of circuit Q-factor by the study of Q-tipe ELF bursts. The essence of the
technique consists in imposing of the normalized Q- type bursts and determining by the shape of amplitude
quasi-exponential decrease of the damping rate and Q-factor. The values of the Q-factor obtained by this
technique are compared with those calculated by other techniques, as well as with the estimates known from
the literature. The performed testing of the proposed technique for the chosen time interval yielded the value
of ~3.6, while the estimated based on the Fourier transform of the data for the same time interval gave the
estimates of the Q-factor in the range from 3.3 to 4.3 (the scattering stems from non-uniqueness of the
approximation of the spectrum and possibly by its irregular character). It is demonstrated that the Q-type
bursts allow estimating the first Schumann resonance frequency, however the accuracy of such estimates is
lower than the accuracy of the estimates obtained with Fourier transform application.

Keywords: methodical aspects, resonator Earth-lonosphere, Fourier analysis, merit factor of the
resonator, Q-type bursts, factor of attenuation, first Schumann resonance.
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ILA. Kornilov, T.A. Kornilova

GENERATION OF THE VLF EMISSIONS AT THE SUBSTORM GROWTH PHASE

About one hundred breakup events of various types and intensities have been investigated using
observations of the Lovozero observatory. Auroral activity by TV data was analyzed along with geomagnetic
pulsations in different frequency ranges, and VLF emissions. It was found that the magnetic pulsations in all
frequency ranges lag behind the auroral breakup by 0.5 — 2 minutes, while the bursts of VLF emissions of
the type of weak broadband hiss preceed the breakup by 3 — 10 minutes, corresponding to weak auroral
forms north of the pre-breakup arc.

Keywords: substorm, auroral breakup, geomagnetic pulsations, VLF-emissions.

Yu.V. Balabin, E.A. Maurchev, E.V. Vashenyuk, B.B. Gvozdevsky

DETALIED STUDY OF THE MULTIPLICITY PHENOMENON ON NEUTRON MONITORS

On the basis of large data set obtained with the help of a new unique data collecting system, the
detailed analysis of events of neutron multiplicity M = 2 - 30 on neutron monitors (NM) in Barentsburg
(Spitsbergen), Baksan (North Caucasus) and Apatity was carried out. It was possible for the first time to
register on a NMs local showers in cosmic rays with high accuracy in order to investigate their structure. The
mathematical model of the course of multiplicity processes in a NM is developed. Modeling the multiplicity
phenomenon on a NM using the Monte-Karlo package GEANT-4 is executed. For the first time based on the
data of neutron monitors local hadronic cascades in the atmosphere with the cross size from 1 up to 20m are
found out.

Keywords: neutron monitor, cosmic rays, local air showers, hadrons, spectra of multiplicity.

Yu.V. Balabin, E.V. Vashenyuk, B.B. Gvozdevsky
EAS AND MULTIPLICITY ON THE NEUTRON MONITOR
In the Baksan Neutrino Observatory conjugation of two detectors of cosmic radiation was

performed: the installation of EAS "Carpet" and the neutron monitor (NM). Due to flexibility of the new
high-speed collection system master impulses, coming from the "Carpet" and signaling the arrival of a
EAS, is connected to the NM data as accurate as 1 microsecond. As a result of data processing for more
than 220 days, it is found that the duration of the EAS in NM is 1 ms. The distribution of time intervals
between pulses in the first milliseconds after a EAS differs significantly from the average for a NM,
showing the presence of two processes with characteristic times of 45 and 230 microseconds.

Keywords: neutron monitor, cosmic rays, extended atmospheric showers, multiplicity, hadrons,

distribution of intervals.

O.M. Lebed, S.V. Pilgaev, Yu.V. Fedorenko

THE METHODS FOR HARMONIC SIGNAL PHASE MEASUREMENTS

IN A NETWORK OF GEOPHYSICAL STATIONS

The paper discusses the methods of processing of harmonic signal data obtained by data acquisition
system designed and developed at the PGI that allow to determine signal phases and amplitudes at
geophysical stations and to estimate their confidence intervals. The proposed algorithms are exemplified by
processing the data obtained in PGI observatories of Lovozero and Barentsburg and at four closely spaced
sites in the vicinity of Apatity, Murmansk region.

Keywords: harmonic signal, phase measurement.

M.E. Shkarbaluk, S.V. Pilgaev, A.V. Larchenko, O.M. Lebed, Yu.V. Fedorenko

EMULATOR OF GLONASS / GPS RECEIVER FOR USE AS A SOURCE OF PRECISE TIME

This paper describes the emulator of GLONASS / GPS receiver designed at PGl KSC RAS for
geophysical research. With thermostatically-controlled crystal oscillator used as a master clock the deviation
of the time supported by the emulator from the true universal time (UTC) measured at the rising edge of PPS
pulse is about 15 microseconds during 20 hours. With Rubidium Frequency Standard the deviation of time
supported by the emulator from UTC is less than 4 ms per 20 hours. To determine the subsequent exclusion
of the linear trend of deviation from UTC the emulator is able to be synchronized at the beginning and the
end of the session. The device is capable of working with different types of master oscillators and
GPS/GLONASS receivers emulating GPRMC sentence and PPS pulse. The device is relatively simple,
highly reliable and easy to maintain and setup.

Keywords: emulator GLONASS/GPS receiver, geophysical research, generating timestamps.
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V.C. Roldugin
ON DIURNAL VARIATION OF COSMIC RAY INTENSITY
The morphology of diurnal variations of cosmic ray intensity is studied by data of 17 stations for

1985 and 1986. Theses variations are most intensive at geomagnetic latitudes between 40° - 60° and
are controlled by magnetic local time. Their maximum occurs at 1300 — 1500 MLT . The amplitude is
highly changeable and reaches to 0.8%, duration of its strong variations is equal to 1-3 weeks. According
to the Apatitian neutron monitor data for 1985-2000, these periods are characterized reliably by Kp, Ap,
Ae and WN indices increase, but the correlation coefficients are not too large, they are about of 0.20 —
0.22. The most likely reason of these variation is magnetosphere asymmetry.

Keywords: cosmic rays, diurnal variation, anisotropy, magnetosphere

A.A. Mochalov, A.B. Pashin

GENERATION FEATURES OF THE ARTIFICIAL MAGNETIC PULSATIONS

IN PC1 RANGE AT SPITSBERGEN

A series of heating experiments have been carried out on 2006 at SPEAR heating facility at
Spitsbergen. The experiments on modulated ionosphere heating were mainly aimed at injection of the
artificial MHD waves into upper ionosphere. Ground based observations of the artificial magnetic pulsations
near the heating site provided by the Polar Geophysical Institute at Barentsburg show some interesting
features. Moreover, observations of the ionosphere response to the ionosphere heating are not clear in the
frame of the conventional model of their generation. Frequently for two events with very similar ionospheric
condition artificial emissions may be observed or not observed. This peculiarity was named as a sporadic
nature of the artificial pulsations. Series of the heating experiments on the pulsation excitation at Spitsbergen
give more features to the sporadic nature. Probability of their excitation is rather small (10%) and
independent from local magnetic activity, although the artificial amplitude should depend strictly on the
ionospheric electric field magnitude. The event study of the convection velocity and electron density also
shows its insignificant correlation with the emission intensity. Moreover magnitude of artificial pulsations is
independent from variations of ionospheric currents. New ideas are needed to fit the experimental findings
with the numerical model.

Keywords: artificial magnetic pulsations, ionosphere heating, ionosphere.

M.Il. Beloglazov, V.V. Pchelkin, A.N. Vasiljev, A.l. Voronin

Q-TYPE ELF BURSTS AS A PHENOMENON REFLECTING PROPERTIES OF THE GLOBAL

RESONATOR: PHYSICAL ASPECTS OF AUTOMATED IDENTIFICATION

The problems of distinguishing Q-type ELF bursts in measurements of horizontal magnetic component
of the natural electromagnetic noise in the Shuman resonance frequency range are studied. The
distinguished signals allow estimating characteristics of the Earth-ionosphere cavity. Based on the
developed algorithm of waveform recognition, automatic search for Q-type bursts in the experimental
dataseries obtained at the high-latitude observatory of Lovozero has been carried out. The resonance
character of the Q-type bursts is demonstrated. The possibility of Q-type bursts identification under
magnetically disturbed conditions is pointed out.

Keywords: Q-type bursts, noise magnetic field, 1-st Schumann resonance, global resonator, wave
forms recognition, automatic selection, magnetosphere disturbances.

V.B. Belakhovsky, V.V. Safargaleev, O.l. Yagodkina

RESPONSE OF MORNING AURORAS AND COSMIC NOISE ABSORPTION

TO NEGATIVE SOLAR WIND PRESSURE PULSE.

A case study of response of particle precipitation to negative impulse of solar wind dynamic pressure
is presented. The study was performed using the data of PGl all-sky camera at Barentsburg observatory
(arch. Spitsbergen) and imaging riometer IRIS located in Northern Finland. Two stages of the response were
found. At first, the reduction of cosmic noise absorption (CNA) in the center of the auroral zone and the
decay of the auroras near the pole boundary of the auroral oval were observed. The second stage was
started in 10 minutes and characterized by the appearance of new bright forms near the pole boundary of
the auroral oval. No significant changes in the CNA were observed at this time. We connect such reaction of
the auroras and CNA during the first stage with propagation of the front of MHD disturbance through the
source of precipitating particles in the magnetosphere. We explain the changes in the aurora dynamics at the
second stage by the large-scale reconfiguration of the magnetosphere which was manifested in the
ionosphere as a change of position of dawn vortex of ionosphere convection in the region of the optical
observations.

Keywords: solar wind, magnetosphere, ionosphere, aurora, cosmic noise absorption.
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