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CTHrcAo TpoaHani30BaHO MeXaHi3MHU MeXaHOeAeKTPOMarHiTHIX ITepeTBOpeHb 3eMHOoI Kopu. [To-
Ka3aHo, 1110 HAsABHICTb WX e(DEeKTiB IPUBOAUTH AO ITIOSIBU EA€KTPOMATHITHUX CYIIyTHUKIB — BTOPUH-
HUX eAeKTPOMArHITHUX XBUAb, CYIIyTHIX CECMOAKyCTUYHUM XBUASIM, 1110 IO PIOIOTHCA 31 IIIBUA-
KICTIO aKyCTUYHUX. Y PE3YABTATI (DOPMYETHCS EAEKTPOMArHIiTHO-Ae(hOpMalLlifiHa XBUAS, IapaMeTpU
SIKOI 3aA€eJKaTh Bip AJKepena 30yAKeHHs i cepeAoBHIla nomupenHs. HaBepeHO MATBEPASKEHHS ITHOTO
SIBUITAQ, OTPUMaHI B TOABOBOMY €KCIIEPUMEHTi 3 BUKOPHUCTaHHSAM OYPOBOI CBEPANOBUHU B CeCMOaK-
TUBHOMY parioHi KamMyaTku. 3po6AeHO BUCHOBKH, 1110 iCHYBaHHS eAeKTPOMAarHiTHO-Ae(OpMaIinHux
XBUAb € OAHUM 3 (PYHAAMEHTAABHUX BAQCTUBOCTEM 3€MHOI KOPH i IIJ0 IapaMeTPU XBUAb iCTOTHO
3ane’kaTh Bip XapaKTepy A’Kepena 30yASKeHHs 1 BAAaCTUBOCTEHN CepeAOBUINA MOITUPEHHS.

KAr040Bi cAOBa: MEXaHOEAEKTPOMATHITHI IIEPETBOPEHHS y 3€MHIN KOPI, eAeKTPOMAarHiTHI IIpo-
sIBA CEUCMIYHUX I aKyCTUYHUX XBUAB Ta XBUAB AeDOpMallil i Hallpy>KeHHS KOPU, EA€KTPOMArHiTHL
CYIYTHUKU CEMCMIYHUX | aKyCTUYHUX XBUAb KOPU Ta XBUAb HAIIPY KEeHHA 1 AoedpopMalil KOpH.

Beepenne. ConyTCTBYIOIME 3€MAETPSICEHUTO
SAeKTpOoMarHuTHble (OM) cUrHaABI AUTOCEPHO-
TO IIPOUCXOKAEHUS aCCOIMUPYIOT C IIPOIleCcCaMm
peAakcanmuy TEKTOHUYEeCKUX HalpsokeHni. Bos-
HUKHOBEHME 3TUX CUTHAAOB OCYIIECTBASIETCS
MeXaHU3MaMU MeXaHOIAEKTPOMAarHUTHLIX IIpe-
obpaszoBanutt (MOMITI), 06yCAOBAEHHBIMHU COCTa-
BOM U CTPYKTYPOM IIOPOABI 3€MHOU KOPHL. Y4eT
TaKUX MEXaHU3MOB IIPUBOAUT K ITOCAEACTBUSM,
KOTOpBIEe HEM30EKHO BAUSIOT KaK Ha CYIIeCTBY-
IOIEe TTOAXOABI K PETUCTPAIA CUTHAAOB AWTO-
cepHOTO TPOUCXOIKAECHHUS, TaK U Ha MIOHUMaHNe
Ppu3uKku reoprsnvdecKkrx moAren. B parbHelem
1eaecoobpa3Ho MPOaHAAU3UPOBAThL U3BECTHHIE
MexaHu3mMbl MOMIT.

Oxono 60 % BerecTBa 3eMHOM KOPBI COCTOUT
n3 KBapua. OTCIOAA CAeAyeT HaAUUUe IThe309AEK-
TPUYECKUX CBOUCTB (IAEKTPOYIPYTOCTh, ITHE30-
SAEKTpUUeCcKuM 3(pPeKT) KOpHl. HacTb 3HepTuun
aKyCTUYECKUX KOAeOaHUH, pacpoCTPaHSIIONIX-
csl B KOpe, IIpeobpa3yeTcs B 9IAeKTpUIecKue KO-
AebaHusI, COMYTCTBYIOIINE aKyCTUYECKON BOAHE.
OTOT 3 PEeKT HallleA IpUMeHeHre B reopuanye-
ckot pa3Bepke [[Tapxomenko, 1968; Coboaes, Ae-
MuH 1980; Cxunouka, 2002].

Oxon0 5 % BelecTBa 3eMHOM KOPBI COCTaBAS-
€T >KeAe30 — XOpoIni (peppoMarieTuk. AoOMeHbI
deppoMarHeTuka OpUEeHTUPYIOTCS B TOCTOSTHHOM
reoMarHuTHOM IoAe. Top Bo3pelcTBHEM MeXa-
HUYECKUX HANPSPKeHWN, BBI3BAHHBIX aKyCTH-
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YEeCKUMHU BO3MYIIEHUSIMH MAW HaIPSKEHUSIMY,
MIPOVCXOAUT HapyIIeHWe OPUEeHTHPOBAHHOCTH
AOMEHHOW CTPYKTYpBI, BBLI3BIBasl WM3MeHEeHUe
MarHuTHoOU nHAyKIuu [Villary, 1865; Jiles, 1995].
O deKT HallleA IITUPOKOE IPUMEHEeHNEe B TEXHUKE
(TeH30AATYUKNY).

[Topoapa 3eMHOU KOPBI TPEACTaBAsIET COOOM
KOHTAOMEPAT PAa3ANYHBIX MUHEPAAOB — TBEPABIX
1 PAIOUAOB. TBepAble MUHEPAABI B OOABIITUHCTBE
CBOEM IIPEACTABAEHBI B BUAE KPUCTAAUTOB, (pop-
MUPYIOIINX TBEPAYIO MaTpully. B mopax u Tpermu-
HaX 3TON MaTPUIILI HAXOAITCST (PAIOUABI — JKUAKHE
¥ ra3000pa3Hble MUHEpPaAHL. [Tpu 3ToM 13-3a pas-
AWYHs PabOT BEIXOAA Ha TpPaHUIle pa3pera MUHe-
ParbHOM MaTPUITHI U (PAIOMAA BO3HUKAET ABOMHOM
SAEKTPUYECKUM CAOM 3apSIAOB B MUHEPAABHOM Ma-
Tpuile 1 PAIOUAE — 3apPSIKEHHBIN KOHAEHCATOP.
IMepemeliienre PAIOUAA C HAXOAAIITUMUCS B HEM
3apsSIAAMU TPUBOAUT K IOSTBAEHUIO TOKA, ITPOIIOP-
ITMOHAABHOTO CKOPOCTH IIepeMelnieHus (PAIoUAa
OTHOCUTEABHO MHUHEPAABHOUW MaTPUIILI — SAEK-
TPOKMHEeTUYEeCKUM 3h(PeKT, KOTOPHIU ITPUBOAUT
K Ipeo0pa30BaHUIO aKyCTUIECKUX KOAeOaHUH B
anektpuueckue (BoaHbl Openkens—Dbhbuo) [Open-
Keab, 1944; Biot, 1956a,0; Pride, 1994]. OdderT
HallleA TpUMeHeHue B Teo(pu3niecKom pa3BepKe
[CeToB, I'ybaTenko, 1999; Cretos, 2000].

N3BecTen eine psip 3pPeKToB mpeodpa3oBa-
HUS MeXaHMYeCKUX BO3MYIIIEHUN B 9AeKTpPOMar-
HUTHBIE BOAHBL:
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— WHEPIUOHHBIN — MOHHBIN aHaAoT 3 eKTa
Crioappa—ToAMeHa B IOPUCTON AByXdas-
HOMU CpeAe, CBI3aHHBIN C UHEPIIMOHHOCTHIO
WOHOB OTHOCHUTEABHO IIepeMellarolleiics
SKUAKOCTUA B IIOpax HoOpoAbl [['yabeabmy,
2006; Cypkos, 2000];

— MHAYKIIMOHHBIN — IIPU ABU>KEHUU IIPOBO-
AAIIeN CpeAbl B MarHUTHOM 1oAe [['yAbeAb-
mu, 2006; Cypkos, 2000];

— AedOopManMoOHHBIN — U3MeHeHUue IIPOBO-
AUMOCTH, BBI3BaHHOE AMAQTaHCHEelN TOPHBIX
IopoA U AN dy3uel KUAKOCTU 1O IIOPO-
BBIM KaHanraM. Kak caepCcTBHeE 3TO IPUBO-
AUT K MOAYASIITUN TEANYPUYECKUX TOKOB
[Tyabeasmu, 2006; Cypkos, 2000];

— OOyCAOBAEHHBIE AUHAMUKOU AUCAOKAIMU
[Teisseyre, Ernst, 2002; Cypkos, 2000];

— ¥3-3a Pa3AMYHOU ITIOABM)KHOCTU HOCUTEAEN
3apsgaa [esioBa, 1984];

— B pe3yAbTaTe pPOCTa AUIIOABHOTO MOMEH-
Ta OTAEABHBIX MUKPOTPEILINH C IPOTUBO-
TIOAOJKHO 3apssKeHHBIMU OopTaMu IIpU
pacTpecKUBaHUU TOPHBIX mopop [Tzanis,
Vallianatos, 2003; Cypkos, 2000];

— BO3HMKHOBeHUe Ha O0pTax TPeIIUH IIAa3-
MeHHOTO pa3pgpa [Moaonikuii, 1983];

— IepeHoC 3apsgpa SAPOM AHUCAOKAIIUU IIPU
pucAokanmonHoM TedeHun [Hadjicontis et
al., 2007];

— TEeKTOHOMAarHeTW3M — BO3HUKHOBeHUEe
MarHuTHOTO TIOASI, BBI3BQHHOI'O 3aMKHY-
TBIMM AUCAOKAIIMOHHBIMU TOKaMU B OOAa-
CTU CKOABXKEHMS CABUTOBOU peraKcallimn
[Sasai, 2001];

— BO3HUKHOBEHUE S3AEKTPOABVIKYILIEN CUABI,
BbI3BAaHHOM B3aUMOAENCTBUEM ABIPOK (TO-
YeuHbIX CBOOOAHBIX BaKaHCUU KPUCTAANA)
C TIOAEM I'PaAreHTa MeXaHN4eCKOro Hallpsi-
>xeHus [St-Laurent et al., 2006].

HaxkoHern crepyeT yIOMSAHYTH 00 OTCYTCTBUU
WHBEPCUU BePTUKAABHON NHBEPCHOU CUMMETPUU
3eMHOM KOPBI U3-3a IIOASI CUABI TSIPKECTH, IIPUBO-
Adlled K POCTY TOPHOTO AQBA€HUS C TAYOUHOM.
OTO 0OCTOSATEABCTBO B COOTBETCTBUU C IIPUHITU-
oM Kiopu AOAKHO IIPUBOAUTE K BOSHUKHOBEHUTO
Ibe303AEKTPUIEeCcKOro 3deKTa KOPHI.

[MTo-BupuMOMY, 3TOT CIIMCOK He UCUepIbIBaeT
BCeX BO3MOKHBIX MOMIT.

ChaepyeT OTMETHUTh, UTO OCHOBHBIE 3(D(eKTHI
(Tbe302AEKTPUUYECKUM, The30MarHUuTHbBIN, dAeK-
TPOKUHETUYECKUU 1 UHAYKIJTUOHHBIN) B 0OAQCTH
MaABIX ITapaMeTPOB OOPaTUMBEL.

1. IIposiBAeHUe 3AE€KTPOMarHuTHO-Aedop-
ManuoHHBIX (OMA) BoAH. [TpuBeAeHHBIN TTepe-
JyeHb MeXxaHn3MoB MOMIT 3eMHOM KOpbI TOKAa3bl-
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BaeT, 4YTO AIOObIe MeXaHMYeCKre BO3MYIIeH s B
KOpe BCeraa UMeIOT COITyTCTBYIOIIee SAeKTpoMar-
HUTHOE IPOsiBAeHUeE. B caydae, ecAr Takoe BO3MY-
1eHue IPeACTaBAIeT COO0M BOAHOBOM IIPOIlecc,
HaIpUMep CeMCMOaKyCTUIeCKHe BOAHBI MAM BOA-
HBbI HAIPSIPKEHUsI, TaKOe MIPOsIBAEHUE TTPEeACTaB-
AsTeT COOOM CONPSIKEHHYIO 9AEKTPOMAarHUTHYIO
BoaHY. CAepayeT OTMETUTh, YTO IAEKTPOMAarHu-
TOYIIPYTOCTD SIBASIETCSI AOCTaTOYHO pa3pabdoTaH-
HOM 4acTbio (DU3UKYU TBEPAOTO TeAa (Halpumep,
[KopoTkuHa, 1988; Moxxen, 1991]) u umeer mu-
POKOe MpakKTU4YeCcKoe IpuMeHeHe (3a’KUTanKH,
Tearedonbl). OcobenHocTb MOMIT 3eMHOM KOPHI
3aKAIOYAeTCs B TOM, YTO UX 3HAUUTEABHOE KOAU-
YeCcTBO OCYIIECTBASIETCSI B OOAQCTH HEYIPYTHUX
AeopMarmii, TPOUCXOAAIINX TIPU PeAaKCarumn
TEKTOHWYECKUX HAIMPSDKEHUU W TIOTOMY SIBASTIO-
muxcs HeobpaTuMbiMu. Paznoobpasue pusuue-
CKHUX YCAOBUHM B KOpe MIPEAOCTaBASIET IINPOKHE
KOHKYPEHTHBIE BO3MOXKHOCTH AASI pearr3alriuu
3TUX MEXaHU3MOB.

Ot OMA 5(pdeKT KOphl IBASETCS CyM-
MOM OOpaTUMBIX SAEKTPOMArHUTOYIPYTUX, TIPU
KOTOPBIX SHEPTUST BO3HUKIIIETO IAEKTPOMAarHuT-
HOTO TIOASI BO3BpAIlaeTCsl B 9HEPTUIO YIIPyToro
HaTpsKeHus1, 1 HeoOpaTuMbix IMA, apdeKTOoB,
IIPY KOTOPBIX SAEKTPOMAarHUTHAasI SHEPTHUs Tepsi-
etcst. UTOOBI He TOBTOPSITHCS, YMECTHO TPUBECTU
nuraty [CBeToB, 2005], B KOTOpPOM, OAHAKO, IIOA
OM noaeM 3AeKTPOKUHETHYECKOTO IIPOUCXOKAL-
HUS CAeAyeT TToAPa3yMeBaTh DM ToAe SAeKTPOo-
Ae(POpMaIMOHHOTO TPOUCXOKAEHUS.

«B meaom, ¢ reopusnueckod TOYKU 3pEHUs,
OM 1noAe 9AeKTPOKMHETUYECKOTO ITPOUCXOKAE-
HUS ropas3po nHPOpPMaTUBHEE, YeM ITOPOAUBIIIEE
nx cericMmyeckoe. OHO BKAIOYAET YeThIpe THUIla
BOAH, Pa3AMYAIOIIMXCS IO CBOUM KMHEMaThde-
CKUM (CKOPOCTSIM) M AWHAMHUUYECKUM XapaKTe-
PUCTHKAM: TPU BOAHBI, BMOPOJKEHHBIE B COOT-
BETCTBYIOIIVIE CEWCMUYECKHEe BOAHBI, W OAHY
6bIcTpYyI0 OM BOAHY. BCe 3TH BOAHEI TTO-pa3HOMY
u 60Aee CUABHO, YeM CEMCMUYECKUe, 3aBUCSIT OT
eTpoU3NIECKUX CBOUCTB CpeAbl. EcAm, Kak 3To
OOBIYHO AEAQeTCS B CEHCMOIAEKTPUKE, OAHOBpE-
MEHHO M3MePSITh YIIPYTHe U SAEKTPUIECKUE TTOAS,
TO TIOSIBASIETCSI BOBMOKHOCTH HEITOCPEACTBEHHO
U3 pe3yAbTaTOB M3MEpEeHMU HaXOAUTh TaK Ha-
3bIBaeMble CEUCMOAAEKTPUUYECKHEe IepepaToy-
Hble QPyHKIIMU W(®), IpeACTaBASIoONue COO0U B
YaCTOTHOM OOAAQCTH KOMIIAEKCHBIE OTHOIIEHUS
HAIPSI>KEeHHOCTH 9IAEKTPUYECKOT0 TIOAS K CMellle-
HUIO BelrecTBa (MAU CKOPOCTU CMEIIeHUsT) UAT
AABAEHUIO B CKBaKMHE. B CMAY X OTHOCHTEABHO-
ro XapaKTepa OHU He 3aBUCST OT MHTEHCUBHOCTH
BO30Y’KAQEMOTO YIIPYTOTO ITOASI M1 €70 CIIEKTPaAb-
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HOTO COCTaBa, a IOTOMY AASI OTTPEAEAEHUS T1apa-
METPOB YIIPYTOM CPEABI ITPOIIEe UCIIOAB30BATh UX,
yeM HeIlIOCPEACTBEHHO U3MepsieMble HallPsyKeH-
"HocTH ntoAer. Oyukuuu W(w) pa3aAndyaroTcs AAS
PasHBIX TUIOB BOAH... OHHM 3aBUCSAT KakK OT IIe-
TPOPU3UUECKUX TaPaMETPOB CPEABI, TaK U OT ee
YIPYTUX ¥ IAEKTPUUECKUX CBOUCTBY.

Heob6xoAnMBIM yCAOBUEM HAOAIOAEHUST TAKUX
BOAH SIBASIETCS 3HAUUTEABHAS IIPOTSI’KEHHOCTD 00-
AQCTU aKKYMYASIITUU 9HEPTUU AAST 00ecriedeHust
AOCTaTOYHOM aMIIAUTYABLI U AAMTEABHOCTHU PeAaK-
CaITMOHHOTIO IIpoIlecca. BeposiTHOCTE perucrpa-
WY COOBITHS IIPOIIOPIIMOHAABHA OO'BEMY CPEAHI,
B KOTOPOM MPOUCXOAAT COOBITHS. B cBOIO Ouepean
3TOT 0OBEM TeM OOABIIIe, YeM MeHbIIIe IIOTAOIIe-
"ue. [ToaToMy TpeAnoYTuTeABHA OOAACTD CPEABI
C MaABIM TTOTAOIeHreM. [ToCKOABKY TTOTAOIIeHTe
OITPeAeAsieTCsl CTEeIeHbI0 AVCIIEPCHOCTH (IIOPHU-
CTOCTH) CPEABI, KOTOPasi YMEHBIIIaeTCsI C POCTOM
TAYyOWHBI OBICTPEe, YeM II0 9KCIIOHEHIITMaAbHOMY
3akoHy [Athy, 1930], He0O6XOAMMO IIpOBEAEHUE
WCCAEAOBAHUN Ha TAyOuHe, obeclieuyuBarollen
AOCTaTOYHO BBICOKOE TOPHOE AaBAeHUe, Anst 06e-
CIIeUeHUs IIPOIeCCOB PeAaKCAITUH CPeAa AOAKHA
HaXOAUTHCST B KDUTUYECKH HEYCTOMUYUBOM COCTOSI-
HUY, T. €. BHyTPEHHHE HATIPSIPKEHUS AOAKHEI ObITh
BOAM3M ITOpOTra paspyureHus. EctecTBeHHO, Takve
YCAOBUSI KpaliHe MPOOAEMaTUYHO BOCCO3AATH B
AabOPATOPHBIX YCAOBHUSX. 3aTO OHM BBIIIOAHSI-
IOTCSI B €CTeCTBEHHOU I'eOAOTHUYECKOM Ccpeape Ha
TAyOWHAaX, U3MePsIEMBIX COTHIMU METPOB BOAM3H
TOPHBIX BEIPAOOTOK UAM B CEUCMHYECKH aKTUB-
HBIX 00AACTIX. AOCTYII B 3TU OOAQCTU MOJKET OBITh
OCYIIIEeCTBAEH C TIOMOIIBIO PYAHUKOB, ITIaXT UAU
OyPOBBIX CKBasKUH.

CIIOHTaHHYIO peAaKCalluio HAITPSIKEeHUH, BO3-
HUKAIOITYIO Ha TPaHUIle TTIOPOABI U BLIPAOOTKYU B
YTOABHBIX IIIaXTaX, Ha3bIBAIOT TOPHBIM YAQPOM.
OOBIYHO 3TU IBAEHUS COIIPOBOKAQIOTCS OOpyIiIe-
HUEeM KPOBAU I1aXT, 0OBaAaMU U IIOPOIO YeAOBeUe-
ckuM norepsamu. K co’kareHro, Kakue-Aubo gu-
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Puc. 1. BoaHOBBIE (DOPMBI U AUHAMUYECKHE CIIEKTPBL aKyCTO-
9AEKTPOMArHUTHBIX aHOMaAUM Pa3HbIX TUIIOB: | — aHOMaAUsT
THUIIa «CUTMOUAQ», 2 — KIIOAMCUTMOUAQ», 3 — «TPeAb», 4 —
«rya» [Uvarov et al., 2015].

B HacrosIen craThe TPOBOAUTCS aHAAU3 Pe-
3yabTaToB [Uvarov et al., 2015]. B aToit paboTe
MIPEACTaBAEHBI Pe3YABTAThl aKyCTOIAEKTPOMar-
HUTHBIX HaOAIOAE€HUM B HEIIPOMBICAOBOM CKBaykKM-
He, IPOOYypPeHHOM Ha TepMaAbHYIO BOAY B CEHCMO-
aKTHUBHOM parioHe KamuaTku. B mporecce HabAro-
AEHHM OOHapy’>KeHbl aHOMaAUN aKyCTUUYeCKOU U
SAEKTPOMArHUTHOW aKTUBHOCTH, ITPEBOCXOASIIIIE
0 aMIOAUTYAe (POHOBBIM ypoBeHBb B 5—20 pas.
OTH aHOMaAWM OBIAM pa3pAeAeHBl Ha 4 pa3HbIX

T'va

Tpeas

-04 0 04

-0.8 -04 0 0,4 08

-0,8 -0,4 0 04 08

Electromagnetic, mB

Puc. 2. ®a30BBle COOTHOILIEHUST aHOMaAUY Pa3HBIX THIIOB aKyCTUYECKOTO M 9AEKTPOMArHUTHOTO KaHAAOB ((DUTYPBI AHCAXKY).
I'lo ropU30HTaAU aMIAUTYAQ SAEKTPOMAarHUTHOTO KaHaaa. ITo BepTukaau — akyctudeckoro [Uvarov et al., 2015].
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THIIA: «CUTMOUAQ», <IIOAMCUTMOUAQ», <TPEAb»
U «TyA». XapaKTepHas AAUTEABHOCTH 3THUX aHO-
MaAMM OBLIAA OT OAHOM A0 3—4 MuH. OCHOBHAas
SHEPrus U3AYYEeHUs IIPUXOAMAACH Ha AMANa30H
yacToT 25—150 I'm.

Ha puc. 1 mpuBepeHbI 06pa3Ibl CHHXPOHHBIX
aKyCTUUYECKHUX U IAEKTPOMArHUTHBIX aHOMAAWH.
HetpyaHO 3aMeTUTBh, YTO KaK BOAHOBBIE (DOPMHI,
TaK U AWHAMWYECKUE CIIEKTPBI 3TUX aHOMaAW#
Ype3BBIYaHO TTOXOXKU AQKe B ACTAAIX.

OAHaAKO OCHOBHBIM AOKa3aTeAbCTBOM HAAWUMS
OMA KoAeOaHUM IBASIETCS BLICOKAsI CTelleHb B3a-
MMHOU KOT€PEHTHOCTH aKyCTUIECKOU U IAEKTPO-
MarHUTHOM KOMITOHEHT, KOTOPas ITPOSIBASIETCS Ha
durypax Amca)ky aKyCTU4eCKON M dIAEKTpOoMar-
HUTHOM KOMIIOHEHT B BUAE CUHXPOHHOCTHU ITUX
KoAebaHuw (puc. 2).

OO0cy>xkpeHHe pe3yAabTaToB. CXOACTBO BOAHO-
BBIX (DOPM ¥ AMHAMUYECKUX CIIEKTPOB YKa3bIBaeT
Ha HeM3MeHHBIU PaKTop, 00YCAOBAEHHBIN OAHOU
U3 CAEAYIOIINX TPUYNH:

® OAWH M3 3TUX CUTHAAOB SIBASIETCS IIOPOJKAE-
HHMEM APYTOTO B HETIOCPEACTBEHHOU OKPECTHOCTH
OAHOTO M3 AATYMKOB;

® aKyCTUYECKUU M SAEKTPOMAarHUTHBIM CUTHA-
ABI TBASTEOTCSI ITPOSIBA€HVIEM OAHOTO (PM3UYECKOTO
mpoirecca.

B mepBOM cAyuae, KOTpAa OAWH M3 CHUTHAAOB
dopmMuUpyeTcs B AQTUYUKE TIOA BAUSHUEM APYTO-
TO, CAEAYET OJKMAATH ITOCTOSTHHYIO Pa3HOCTD (pas
MEJKAY aKyCTHIECKUM U IAEKTPOMaTrHUTHBIM CUT-
HaAaMM HE3aBUCUMO OT XapaKTepa COOBITHS, TI0-
PO>KAQIOIIETO ITU OTKAUKMN.

Bo BTOpOM cAydYae MOJKHO O’KHAAQTH 3aBUCH-
MOCTB (pa30BOTO CABUTA OT CBOMCTB IIpoIlecca, Ha-
IIPUMeEP OT MOASIPU3AIUY MarHUTOYIIPYTUX BOAH.

[MpuBepenHble Ha puc. 2 PUIYPHI AmMCaxy
AKYCTUYECKHUX U IAEKTPOMArHUTHBIX aHOMaAWH
ITOKa3bIBAIOT, YTO (Pa30BbIE COOTHOIIEHUS MEKAY
HUMU 3aBUCST OT THIa aHOMaAuu. OTCIOAQ CAEAY-
€T, 4TO pelralolee BAUSHUE Ha CABUT (ha3bl OKa-
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3BIBAIOT XapaKTep PeAaKCallMOHHOTO COOBITHS U
BUA BO3HUKAIOIIUX ITPU 3TOM BOAH.

CXOACTBO BOAHOBBIX (DOPM @HOMAAUM, UX aKy-
CTUYECKUX W DAEKTPOMarHUTHBLIX CIIEKTPOB IIO-
3BOASIET CAEAATH BEIBOA 00 OOIITHOCTY UCTOYHUKA
AKyCTHYECKOTO ¥ SAEKTPOMAarHUTHOTO U3AYYEHUS
KaykKAOM 13 aHoMaAni. Ha mapamMeTpryeckoMm rpa-
(prKe BOAHOBBIX (DOPM aKyCTHYECKOTO ¥ AAEKTPO-
MarHuTHOT'O CUTHAAOB ((pUrypsl Aucaxy) gaszo-
Bble COOTHOIIIEHUSI BCEX TUIIOB AUTOC(HEPUKOB
(OPMUPYIOT XOPOIIIO BHIPA*KEHHBIM SAAUTICOUA,
CTeIeHb SAAUNITUYHOCTA KOTOPOTO OIIPEAEAsieT-
Csl TUIIOM @HOMAaAUHU (CM. pUC. 2). DTO yKa3bIBaeT
Ha CYLIeCTBOBAaHWE aKyCTOAAEKTPOMArHUTHBLIX
KOAeOaHUY (BOAHBI SA€KTPOMArHUTOYIIPYTOCTH)
pPa3HBIX BUAOB.

BriBoABI. CXOACTBO BOAHOBBIX (QOPM aHO-
MaAMH, UX aKyCTUYECKUX M IAEKTPOMArHUTHBIX
CIIEKTPOB ITO3BOASIET AEAATH BEIBOA 00 OOIITHOCTH
WCTOYHUKOB aKyCTUYECKOTO ¥ IAEKTPOMarHUTHO-
T'O U3AYYEeHUS Ka*KAON U3 aHOMaAUM.

BoabIioe cXoACTBO BOAHOBBIX (DOPM, AUHAMHU-
YeCKHUX CIEeKTPOB U BBICOKAsI B3amMMHasi aKyCTO-
3AEKTpOMarHasi KOorepeHTHOCTb KOAeOaHUH SIBASI-
FOTCSI SPKUM AOKa3aTeAbCTBOM HaAUYUS IAEKTPO-
MarHuTOAe(OPMAITMOHHBIX BOAH PAa3HBIX BUAOB.

B3amMoOCBSI3b aKyCTUYECKUX W IAEKTPOMar-
HUTHBIX KOAeOaHUM (CyllleCTBOBaHNE SAeKTpoMar-
HUTHO-YIIPYTUX BOAH) — OAHO M3 PyHAAMEHTaAD-
HBIX CBOMCTB 3€MHOM KOPHI.

PacmpocTpaHsitoniecs: B Kope 3AeKTPOMarHu-
ToAepOpMalMOHHbIe KOAeDaHUsT 0OAAAQIOT Pas-
AWYHBIMU CBOMCTBaM#, 0OYCAOBAEHHBIMY XapaK-
TEPOM MCTOYHUKOB UX ITPOUCXOKAEHUSI.

B cBo1o ouepeab BBISICHEHUE TIPUPOABI U Xa-
pakTepa MCTOYHUKOB PEAaKCAIlMOHHOM SMUCCUN
KOPBI TTO3BOAUT ITPOAUTH AOTIOAHUTEABHBIA CBET
Ha AMHAMUKY CEMCMUYECKUX ITPOIIECCOB.
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Electromagnetic-deformational waves
of the Earth crust

© V. N. Uvarov, 2016

This article briefly analyzes mechanisms of mechanoelectromagnetic transformations of the
earth's crust. It demostrates that the presence of these effects leads to the appearance of electro-
magnetic satellites, which are secondary electromagnetic waves associated seismic and acoustic
waves propagating at the speed of the acoustic waves. The result is electromagnetic deforming
wave, whose parameters depend on the source of excitation and parameters of propagation envi-
ronment. Here is a proof of this phenomenon, gained during the field experiment conducted with
the use of a borehole in a seismically active region of Kamchatka. It is concluded that the existence
of 1) electromagnetic deforming waves is one of the fundamental properties of the Earth's crust,
2) parameters of electromagnetic deforming waves depend strongly on the nature of the excitation
source and the properties of the propagation medium.

Key words: mechanic-electromagnetic transformations in the Earth's crust, electromagnetic
manifestations of seismic and acoustic waves, electromagnetic manifestations of crust deformation
and tension waves, electromagnetic associates of crust seismic and acoustic waves, electromagnetic
associates of crust tension and deformation waves.

TI'eopusuueckuti xyprnaar Ne 6, T. 38, 2016



SAEKTPOMATHUTHO-AEDOPMALJMOHHBIE BOAHBI 3EMHOK KOPBI

References

Gul'elmi A. V., 2006. Problems of physics Geoelectro-
magnetic waves. Fizika Zemli (3), 3—16 (in Russian).

Korotkina M. R., 1988. Electromagnetelastic. Moscow:
Moscow Univ. Press, 304 p. (in Russian).

Mozhen Zh., 1991. Mechanics electromagnetic conti-
nua. Moscow: Mir, 560 p. (in Russian).

Molotskiy M. 1., 1983. Auger mechanism of dislocation
exo-emission. Fizika tverdogo tela 25(1), 121—126
(in Russian).

Parkhomenko E. I., 1968. Electrification phenomena in
rocks. Moscow: Nauka, 225 p. (in Russian).

Svetov B. S., 2000. On the theoretical justification
seismoelectric method of geophysical prospecting.
Geofizika (1), 26—39 (in Russian).

Svetov B. S., 2005. Seismoelectrical methods for studying
the Earth. In: Electromagnetic study Earth's interior.
Moscow: Nauchnyy Mir, P. 217—230 (in Russian).

Svetov B. S., Gubatenko V. P., 1999. Electromagnetic
field of mechanical and electrical origin in porous
saturated with water rocks: 1. Formulation of the
problem. Fizika Zemli (10), 67—7%3 (in Russian).

Skipochka S. 1., 2002. Mechanical and electrical effects
in rocks and their use in mining geophysics.
Dnepropetrovsk: National Mining Academy of
Ukraine, 177 p. (in Russian).

Sobolev G. A., Demin V. M., 1980. Mechanical Electrical
phenomena in the world. Moscow: Nauka, 215 p.
(in Russian).

Surkov V. V., 2000. Electromagnetic effects from earth-
quakes and explosions. Moscow: Publ. House. ME-
PHI, 447 p. (in Russian).

Frenkel' Ya. I., 1944. Theory of seismic and seismoelec-
trical phenomena in wet soil. Izvestiya AN SSSR 8(4),
133—150 (in Russian).

Shevtsova T. N., 1984. Charged dislocations during the
deformation of crystals with ionic type of bonding.

Fizika Zemli (8), 106—112 (in Russian).

Athy L. F., 1930. Density, porosity and computation of

TI'eopusuueckutl xypnar Ne 6, T. 38, 2016

sedimentary rocks. Bull. Amer. Assoc. Petrol. Geol.
14, 1—24.

Biot M. A., 1956a. Theory of propagation of elastic waves
in a fluid-saturated porous solid. 1. Low-frequency
range. J. Acoust. Soc. Am. 28(2), 168—178.

Biot M. A., 19566. Theory of propagation of elastic
waves in a fluid-saturated porous solid. 2. Higher
frequency range. J. Acoust. Soc. Am. 28(2), 179—191.

Hadjicontis V., Mavromatou C., Antsygina T. N., Chish-
ko K. A., 2007. Mechanism of electromagnetic emis-
sion in plastically deformed ionic crystals. Phys. Rev.
B 76(2), 024106. doi:10.1103/PhysRevB.76.024106.

Jiles D. C., 1995. Theory of the magnetomechanical ef-
fect. J. Phys. D: Appl. Phys. 28, 1537—1546.

Pride S. R., 1994. Governing equation for the coupled
electromagnetic and acoustics of porous media.
Phys. Rev. B 50(21), 15678—15696.

Sasai Y., 2001. Tectonomagnetic modeling based on
the piezomagnetism: a review. Annal. Geofis. 44(2),
361—368.

St-Laurent F, Derr J. S., Freund F. T., 2006. Earthquake
light and the stress-activation of positive hole
chadge carriers in rocks. Phys. Chem. Earth 31,
305—312.

Teisseyre R., Ernst T., 2002. Electromagnetic radiation
related to dislocation dynamics in a seismic prepara-
tion zone. Ann. Geophys. Italy 45(2), 393—399.

Tzanis A., Vallianatos F., 2003. A physical model of elec-
tric earthquake precursors due to crack propagation
and the motion of charged edge dislocations. In:
Seismo Electromagnetics Lithosphere-Atmosphere-
Ionosphere Coupling. Tokyo: Terrapub, P. 117—130.

Uvarov V. N., Malkin E. I., Druzhin G. I., Sannikov D. V,,
Pukhov V. M., 2015. Acoustic—electromagnetic ef-
fects of tectonic movements of the crust — bore-
hole survey. Solid Earth Discuss. 7, 1447—1468. www.
solid-earth-discuss.net/7/1447/2015.

Villary E., 1865. Change of magnetization by tension
and by electric curerent. Ann. Phys. Chem. 126, 87.

185



