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OCOBEHHOCTU ATMOC®EPHOIO UHPPA3BYKA U EIO CBA3b C TEO®PU3INYECKMMU
NMPOLIECCAMU

Copoka C.A., Kapamaeea JI1.M., Me3eHuyes B.I1.

JIbBOBCKUI LeHTP MHCTUTYTa kocMudeckmx nccnegosanuin HAH n HKA YkpauHel

ATmocdhepHbI MHAPa3BYK -3TO akycTuyeckne konebaHusi B AuanasoHe 4acToT npubnmsnTensHo
0,003-20 INu. NHdpasBykoBble konebaHusi B atmocdepe 3eMnum SBRSOTCA pe3ynbTaTtoM OecTBUS
MHOrOYMCIIEHHbIX reocdepHbIX MPOLeCCOB U MpoueccoB B GnvxHem kocMoce [1, 2]. [OencTtsue
9HEPrUM  KOCMMUYECKOrO MPOUCXOXOEHUA Ha 3eMHble MNpouecCbl OObIMHO  CBSA3bIBAOT C
3MNEKTPOMArHUTHbIMU  U3NYYEHUSIMU U KOPMyCKyNsipHbIMK  noTokamn  ConHua. Bsanmopenctene
3MNEKTPOMArHUTHOrO U3Ny4eHNsi C HEOOHOPOAHOCTAMM NPO3PaYHOCTN aTMocdepPbl MOXET NPUBOAUTL
K reHepaLmmn akyCTudecknx konebaHumn B LULMPOKOM Auana3oHe 4acTorT.

Mop BNUsiHMEM WH(ppa3Byka WMHTEHCUAUUMPYIOTCS XMMUYECKME peakuum B atMocdepe U
npouecchbl KOHAeHcaumy napoB BoAbl. Mpu KOHOEHCAUMM BbIOENSETCA 3HAYMTENBHOE KONMYECTBO
TEeNnnoThbl, YTO MPUBOAMUT K MEPECTPonKe AMHAMUKM aTMOCKEpPHbIX MpoueccoB. Takum obpasom,
MHGPa3ByK ABNSETCA Kak hakToOpoM BMAWUSHWUS Ha reocdepHble MPOLEeCChbl, Tak U HOCUTENEM
MHGOPMALIMM O UX COCTOSTHUN.

B poknage npepctaeneHbl obwuve CBOWCTBA WH(pasByka: CrekTpanbHbIA  COCTaB,
pacrnpegeneHne SHeprum Mo CNekTpy W €ero MUKW, pasnuymMsi CMOKOWMHOMO U BO3MYLLEHHOIO
COCTOSIHUN WHGPa3ByKa, PUTMMKA CYTOYHOTO M CE30HHOrO Xoda, camonogobue ormbaroLLen
MHdpa3ByKa B pasHbIX y4acTKax crekTpa.

B 3aBucMmocTM OT TeMMnOB MOCTYMMEHUA SHepruM B aTtMocdepy [OIMKHa MEHATbCA
WHTEHCMBHOCTb WMH(PPa3ByKOBbIX BO3MYyLLeHM. OHM [OIMKHbI OTOOpaXkaTb CYTOYHYH PUTMUKY
MOCTYNMIEHNS] CONTHEYHOWN 3HEPTUM, CE30HHBIE N3MEHEHUS], aHOMarbHbIE re0PU3NYECKNE BO3MYLLEHNS
(Hanpumep 3emneTpsAceHusi, ByNKaHWYECKasi akTUBHOCTb, rpo3bl M T. M). CyleCcTBEHHO [OIMKHbI
BMMATb Ha MHGPa3Byk obnayHocTe 1 BeTep. OgHN BNuSHUSA OyOyT UMETb 3aKOHOMEPHYIO PUTMUKY,
apyrve OygyT cnydanHbiMU. DT naMeHeHus byayT oTobpaxaTbcs B orvbaroLmx MHpasByka.

PaccMmoTpeHa peakumsi aTmocdepHOro WHdpasByka Ha COJTHEYHblE BCMbIWKKU. [TOCKOMBKY
NHGpasByKoBble konebaHuss B 3HAYMTENBHOW CTENEHW MMEKT Cry4YamHbI XapakTep, aHanus
M3MEHEHWNA €ero napamMeTpoB MoOcCMne KPYMHbIX COMHEYHbIX BCMbILEK MpPOBEOEH B pamKax
BEPOSITHOCTHON MaTteMaTU4ecKon MOLENM CTauMOHApPHOro cry4arHoro npouecca. CnekTpanbHas
NNOTHOCTb KomnebaHui MHdpasByka OO0 Hayana BCMbIWKM OnvM3ka K BuAy, XapakTepHoMy Ans
HEBO3MYyLLIEHHbIX KonebaHun nHdpassyka [3]. CnekTpanbHas MioTHOCTb KonebaHun uHdpassyka
nocne OENCTBMS CONTHEYHOW BCMbILWKU CYLLECTBEHHO W3MEHSIETCH: pacLUMPSeTCsl CMeKTpasibHbIN
coctaB konebaHun WHpasByka, WHTEHCUBHOCTb HOBbLIX MMKOB CMEKTPANbHOW MNOTHOCTU
NpUONMKaeTCd K MWHTEHCMBHOCTU OCHOBHOIO MuWKa, MpyM 3TOM YBENMYMBAETCA 3HEPrusi
NHGPa3BYKOBbIX KOrebaHu.

PaccmoTpeHa B3aMMOCBA3b aTMOCKEPHOro UHdpasByka W CEACMUYECKOW aKTUBHOCTW.
BnusHue cericMmnyeckon akTMBHOCTM Ha MHAPA3BYK SBNSETCA OYEHb CIOXHBIM MPOLLECCOM, 30€eChb
HeobOX0AMMO y4NTbIBaTh pasHoOOpasHbie PU3NKO-XMMUYECKME NMPOLIECCHI, KaK B niMTocdepe, Tak u
B aTMocdepe.

MHdpasByk MOXeT cosgaBaTb Ha MOBEPXHOCTM 3eMNn 3HAKOMEpPEMEHHbIE HaMpshKeHUs |
MPOHMKATbL Ha 3HauMTenbHble MybuHbl B nMTocdepy. NpoHukas B nutocdepy, MHppa3BykoBbie
kornebaHusa BRVSIIOT Ha CKOPOCTb MepemeLleHns hrnovagoB, TENNYPUYECKNE 3NEKTPUYECKME MONS U
Ha NnokasnbHble cercMmnyeckmne konebaHus. Takme Npouecchl NPOVCXOAAT Ha BOMbLUMX TEPPUTOPUAX
M MOMyT OKasblBaTb CYLLECTBEHHOE BIIMSHME HA CENCMMWYECKYID aKTMBHOCTb. Takum obpasom,
MHdpa3ByK B aTMocepe MOXET ObITb KaK pe3ynbTaToM CEANCMUYECKUX KOonebaHui, Tak 1 akTUBHO
BMWATb Ha HWX. B xapakTtepe B3aumooOmeHa konebaTenbHOW 3Heprnen mexgy nutocdepon u
aTtMocepon MOryT MPOSIBAATLCA MPOLECChl MOATOTOBKU KPYMHbIX 3emMreTpsiceHuin. B poknapge
npvBedeHbl rpavkn M3MEHEHMs1 CNekTpanbHOW MIIOTHOCTU MHpas3Byka nepen, 4O M nocne
3emneTpsiceHuit B Typumn 1 B PymbiHMKM, a Takke ¢pa3oBble NOpTpeTbl CENCMUYECKON akTUBHOCTU
(CKOPOCTb U3MEHEHWNST MarHUTYAbl) M MH(PpPa3ByKa (CKOPOCTb N3MEHEHMS orMbaroLLen).
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Atmospheric Infrasound is acoustic fluctuations in the frequency range of 0,003-20 Hz.
Infrasonic waves in the Earth's atmosphere are result of numerous geosphere processes influence
and processes in the near space [1, 2]. The action of cosmic energy on the Earth processes
typically associated with electromagnetic radiation and solar corpuscular streams. The interaction of
electromagnetic radiation with atmospheric transparency inhomogeneities can lead to
generalization of acoustic waves in a wide frequency range.

Chemical reactions in the atmosphere and the processes of water vapor condensation are
intensifed under the influence of infrasound. The significant amount of heat is emitted under
condensation that leads to a restructuring of the dynamics of atmospheric processes. Thus, infrasound
is as a factor of influence on the geosphere processes, so information carrier about their condition.

The report presents the general properties of infrasound: spectral analysis, spectral energy
distribution and its peaks, differences of undisturbed and disturbed infrasound state, the rhythm of daily
and season'’s variations, self-similarity of the infrasound envelope in the different parts of spectrum.

Intensity of infrasonic fluctuations can very depending on the rate of energy getting into the
atmosphere. They must display a daily rhythm of solar energy, season changes, anomalous
geophysical disturbances (such as earthquakes, volcanic activity, storms and others). The clouds
and wind are affected significantly on infrasound. One effects will be regular rhythm, others will be
random. These changes will appear in the infrasound envelopes.

The reactions of atmospheric infrasound by solar flares is considered. Since infrasound
fluctuations are largely random, analysis of its parameters changes after significant solar flares, was
conducted by probabilistic mathematical model of a stationary random process. The spectral
density of infrasound fluctuations before solar flares is similar to the form, which characteristic to
undisturbance infrasound [3]. The spectral density of infrasound fluctuations after a solar flare
varies considerably: spectral composition of infrasound fluctuations increasing, the intensity of new
peaks in the spectral density approximates to the main intensity peak and at that energy of
infrasonic fluctuations increase.

Correlation between atmospheric infrasound and seismic activity was examined. The influence
of seismic activity on infrasound is a very complicated process, and therefore it is necessary to take
into account different physico-chemical processes both in lithosphere and atmosphere.

Infrasound can create alternating voltage on the Earth's surface and penetrate to considerable
depths in the lithosphere. Penetrating into the lithosphere, infrasonic fluctuations affect the speed of
fluids movement, the telluric electric field and local seismic vibrations. Above-mentioned processes
occur over a large areas and can have a significant influence on seismic activity. Thus, infrasound in
the atmosphere can be as the result of seismic vibrations, so influence on them activity. The
processes of prepare large-scale earthquakes may be occured in the nature of the interchange of
vibrational energy between the lithosphere and atmosphere. The report shows the graphs of spectral
infrasound density before, during and after earthquakes in Turkey and Romania, as well as the phase
portraits of seismic activity (rate of magnitude change) and infrasound (rate of envelope change).
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