Tpurrepusie 3¢ dexTs B reocucremax (1822 mas 2026 r., Konmomua, Poccust)
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Nonocdepusiii  anbBeHoBckuit pe3oHanc (MMAP) Bo3HUKaeT BCIIEACTBHE B3aMMOJCHCTBHSI TPO30BOMA
AKTHBHOCTH, MAarHUTHOTO TIOJIs1 3MJI M CJIOUCTOW CTPYKTYpBI HOHOChEpHI. [IposiBisieTcs B BUie yCTOMYMBBIX
pe3oHaHcHbIX Konebanuii (0. 1-10 ['), perucTpupyeMbIX HHAYKIIMOHHBIMA MATHUTOMETPaMHU KaK BeepOoOpa3HbIe
MOJIOCHI C TUCKPETHBIMU YacToTaMu. BotHbI Anb(hBeHa 00ecTieunBaioT epeHoc SHEPTUH B cucTeMe HoHochepa-
maraurocepa B auanasoHe BICOT oT 100-150 km (E cnoit nonochepsr) 1o 1000-6000 kM (HmKHUN Kpait
marHutochepsl). BepxHsis rpaHnIia COOTBETCTBYET neperudy npoduiist ambPpBEeHOBCKOM ckopocTu. [TocTosHHOE
SIBJICHHE, HO HE BCErJla Pa3jMuMMOE MU3-32 €CTECTBEHHBIX 3JIEKTPOMAarHUTHBIX IIyMOB B pernone. Hamboinee
4acTO PErUCTPUPYETCS B TEMHOE BPEMSI CYTOK, C UCIOJIb30BAHUEM BICOKOUYBCTBUTEIILHON amaparypsl.

HenpepoiBHBIC HA0ITIOICHUS 3a UBMEHEHUSIMUA TeOMAarHUTHOTO 1107151 B [ @O « MUXHEBOY OBLITH UCTIOIH30BaAHBI
IUIL CTAaTHCTUYECKOTO W3ydeHHsi moHochepHoro ambdseHoBckoro pesonanca (MAP), mabmomaemoro B
Hu3kouacToTHOM uanazone 0.1-10.0 I'n. B nanHo# pabote ObLTH pOaHATHU3UPOBAHEI JAHHBIE, TOJTyYeHHBIE
3a nepuox ¢ 2013 mo 2018 rr. beun ouenensl yactorsl AP u BpemeHa MX perucrpanuu, HOCTPOEHBI
pacnpenenenus BpemeH nosisiaeHust AP, a Takxke MX 4acToT 110 TO/1aM U CE30HaM.

Jlnist HECKONBKUX Hambosiee MHPOPMATUBHBIX CYTOYHBIX CIEKTPOTPAMM, COOTBETCTBYIOIIUX KPUTEPHUSIM
MaKCUMAaJIbHOT'O KOJIMYECTBA HAOIIOTa€MBIX JIUCKPETHBIX MOJIOC M MAKCUMAJIBbHOH JITUTETbHOCTH U3TYYCHUS,
ObuTM olleHEeHB! pa3HUIBl yacToT Mox MAP. CornacHo nureparype, IMEHHO 3Ta BEJIHMYMHA XapaKTEePHU3yeT
KOHIICHTPALMIO MOHOC(hEpHI, YTO MO3BOJSIET UCIONB30BaTh €€ KaK MPHUPOJHBIA MHCTPYMEHT JJISi OLEHKH
AJIEKTPOHHOW KOHIIEHTpauuu noHocdepsl. [locie npoBoAMIOCH COMOCTABICHUE MOTYYEHHON 3JIEKTPOHHOMN
KOHLEHTpauK N, C TaHHBIMH, PACCYMTAHHBIMU U3 MOKa3aHui noHo30H1a MO155, kak npumep 3TajOHHOTO
000pyI0BaHUSI.

Pe3ynbTarhl MccienoBaHus JIEMOHCTPUPYIOT BBICOKYIO CTENEHb COOTBETCTBHUS, YTO IIOJATBEPKIACT
JIOCTOBEPHOCTh BbIOpaHHOro Merona. llpu 3ToM 3adukcupoBaHHBIE PACXOXKACHUS HE BCErJa SBIISIOTCS
MOTPEUTHOCTBIO — OHH OTPAXKAIOT pealibHbIe 0COOCHHOCTH CII0St HOHOC(EPHI HaJl TEPPUTOPHEH 00cepBaTOprun
¥ TI03BOJIIIOT YTOUYHUTH PETHOHAIBHBIE TapaMeTPhl HOHOC(EPHI.
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The ionospheric Alfvén resonance (IAR) arises due to the interaction of thunderstorm activity, the Earth’s
magnetic field, and the layered structure of the ionosphere. It manifests itself in the form of stable resonant
oscillations (0.1-10 Hz), recorded by induction magnetometers as fan shaped bands with discrete frequencies.
Alfvén waves provide energy transfer in the ionosphere magnetosphere system within the altitude range from
100-150 km (E layer of the ionosphere) to 1000-6000 km (lower edge of the magnetosphere). The upper
boundary corresponds to the inflection point of the Alfvén speed profile

It is a permanent phenomenon, but not always distinguishable due to natural electromagnetic noise in the
region. It is most frequently recorded at night, using highly sensitive equipment.

Continuous observations of geomagnetic field variations at the Geophysical Observatory «Mikhnevo»
were used for a statistical study of the ionospheric Alfvén resonance (IAR), observed in the low frequency
range of 0.1-10.0 Hz. In this work, data obtained over the period from 2013 to 2018 were analysed. The IAR
frequencies and their occurrence times were estimated, and distributions of IAR occurrence times, as well as
their frequencies by years and seasons, were constructed.
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For several of the most informative daily spectrograms meeting the criteria of the maximum number of
observed discrete bands and maximum radiation duration, the frequency differences of IAR modes were
estimated. According to the literature, this value characterises the ionospheric concentration, which allows
it to be used as a natural tool for estimating the electron concentration of the ionosphere. Subsequently, the
obtained electron concentration Ne was compared with data calculated from the readings of the ionosonde
MO155, as an example of reference equipment.

The research results demonstrate a high degree of correspondence, which confirms the reliability of the
chosen method. At the same time, the recorded discrepancies are not always an error — they reflect the real
features of the ionospheric layer above the observatory territory and allow for refining the regional parameters
of the ionosphere.
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