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HenpepwiBabie HaOmoneHus B reodusndeckoit ooceparopuu (I'O) «MuxueBo» (54.9° N, 37.7° E)
Benytcss ¢ 2014 1. Ilo pesynbraram peructpanuu curHaioB 'HCC Owlio BocCTaHOBIIEHO aOCOMIOTHOE
3HAYEHHE MOJTHOTO JIeKTpoHHOTO conepxkanus (I12C).

@ypbe aHaNU3 MHOTOJIETHErO Psijia JAaHHBIX TMO3BOJWJI BBISIBUTH OCHOBHBIE MEPUOJIMYECKUE BapHalluu
U OLICHUTh aMIUTUTYJIbI M (ha3bl COOTBETCTBYIOMIMX rapMOHUK. OOHApYy>KEHbI OKUJaeMble MMEePHUOIUUYECKHEe
BapHalllK: MOJIYCyTOYHbIE, 00YCIOBJICHHbIE IYyHHBIMU MIPUIMBAMU, CYTOUHBIE, CBSI3aHHBIE C MMPOXOXKICHUEM
tepmuHaropa. Taxke HabOmoJanach rapMoHMKa, BbI3BaHHas nuddepeHnmanbupiM BpamieHnueM CoiHia
(c mepuogom 27 cytok). Haubonee 3HauuMbIM pe3yIbTaTOM SIBJISIETCSI OOHAPYKEHUE TApPMOHUKHU C IEPHOIOM
29.5 cyTOK, COBMAJIAIOLIUM C CHHOJIMYECKUM JIYHHBIM MecsiieM. /laHHast MoJla CHHXPOHHA C TyHHBIMU (ha3amMu
(MakCUMyM COOTBETCTBYET MOJHOJIYHHMIO, MUHUMYM — HOBOJYHHIO). Kpome TOro, BbIsIBJIeHa rapMOHHUKa
¢ nepuoaoM 14.7 CyTOK, CBUIETENIbCTBYIOUIAs O MPOSBICHUM CU3UTUHWHBIX NMPHJIMBOB B BEPXHUX CIIOSX
HOHOC(EPHI.

JlJis OLIEHKU TPOSIBICHUS MPUIUBHBIX 3(P(HEKTOB, MPOUCXOIANIMX B HIKHHUX CIIOSIX MOHOC(hEphl ObUIH
pPacCMOTpPEHBI BapHalluu aMIUIUTYIHO-(Pa30BbIX XapakTepucTuk curHaioB CJIB-craniun GBZ (54.91° N,
3.28° W). Jlns onpenenenus nepruoaos Bapuaiuii curaanos CJIB-craniuii ObUT MPUMEHEH METO/T TOCTPOCHUS
cnektpoB JlomGa—Ckapria. DTOT METOJ MO3BOJISIET aHAJIM3UPOBATh HEPABHOMEPHBIE psIbl JaHHBIX. [lyis
MOCTPOCHUS TEPUOIOTPAaMMBbl HCIIOIB30BAIMCh MOMEHTHI BpPEMEHH, KOIJa paccMaTpuBaeMas Tpacca
GBZ — «MuxHeBo» ObLTa MOJHOCTHIO OCBelleHa. [1o pe3ynbraram aHam3a B HIDKHUX CJI0SIX HOHOC(EPHI HE
3a()UKCHUPOBAaHBI TAPMOHHKH ¢ TieproaaMu 29.5 u 14.7 cyTok. IT0 MOXKET ObITh CBSI3aHO C MaJIbIM BKJIAJIOM
npuIMBHBIX 3 dexToB 11t D-o6mactu noHOChEPHI.

Hccnedosanue nposedeno 6 pamkax 20cyoapcmeenno2o 3adanusi Munucmepcmea HayKu u 8blCuie2o
oopaszoearus PO (mema Ne 122032900175-6).
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Continuous observations at the mid-latitude Geophysical Observatory (GO) «Mikhnevo» (54.9°N, 37.7°E)
have been conducted since 2014. Based on GNSS signal recordings, the absolute value of the total electron
content (TEC) was retrieved.

Fourier analysis of the multi-year time series enabled the identification of the main periodic variations and
the estimation of the amplitudes and phases of the corresponding harmonics. Expected periodic variations
were detected: semidiurnal ones due to lunar tides, diurnal ones associated with the terminator passage. A
harmonic caused by the differential rotation of the Sun (with a period of 27 days) was also observed. The most
significant result is the detection of a harmonic with a period of 29.5 days, coinciding with the synodic lunar
month. This mode is synchronous with lunar phases (maximum corresponding to full moon, minimum to new
moon). Additionally, a harmonic with a period of 14.7 days was identified, indicating the manifestation of
syzygic tides in the upper ionospheric layers.

To assess the manifestation of tidal effects occurring in the lower ionospheric layers, variations in the
amplitude-phase characteristics of signals from the VLF station GBZ (54.91° N, 3.28° W) were examined.
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The Lomb-Scargle periodogram method was applied to determine the periods of VLF station signal variations.
This method allows analysis of unevenly spaced data. For constructing the periodogram, time moments were
used when the GBZ—»Mikhnevoy path was fully illuminated. The analysis results showed no harmonics with
periods of 29.5 and 14.7 days in the lower ionospheric layers. This may be related to the small contribution of

tidal effects to the D-region of the ionosphere.
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