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Heliocentri na elektromagnetna seizmologija predstavlja nov nau
pristup zasnovan na prirodnoj elektromagnetnojiséihergijama koje dolaze
sa Sunca. Zemljotres je najsavrSenija prirodna paj&oja pokazuje svu

veli anstvenost Prirode.
Heliocentri na seizmika istra ivanja zapoeta su 1977. godine posle

bukureStanskog zemljotresa od 7,2 stepena.

Milan T. Stevanevi (2006. godina)
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Predgovor

Prirodne katastrofe na Zemlji oduvek su ulivalalstkod ljudi Sirom
sveta. Nije ni udo, pamti se, a i zapisano je mnoStvo katastrofa ku
uzrokovale ogroman broj stradalih, na hiljade, tesehiljada, ponekad i
stotine hiljada ljudi. Tu su tropski cikloni i taada, orkanski vetrovi,
ekstremne koline padavina, sne ne oluje, poplave, odroni, painzat
zemljotresi i vulkani. Aktivnhostima vulkana pretfeodznaci, ukoliko se
ozbiljno shvate, daju dovoljno vremena da se stalogklone na dovoljno
daleko bezbedno mesto. Kod meteoroloskih ekstrerpojava, razvojem
satelitske i radarske tehnike i sistema upozoremggu da se ubla e posledice
i stradanje ljudi. Predznaci zemljotresa su joSkutanoviti, udar nastaje
naglo, traje kratko, a posledice se vide istoguitiea, razaranje i smirt.

Milan Stevanevi , autor ove knjige, je elektroin enjer sa odlim
znanjem elektromagnetizma i matematike koje jeasigia elektrotehnkom
fakultetu u Beogradu.

U viSedecenijskoj praksi bavio se telekomunikacgam to ga je
neumoljivo povezalo sa zakonima prostiranja enengg Zemlji, pre svega u
atmosferi. Uoio je da zavise od vremenskih prilika i nepriliddu i za
tragom tih uzrono-posledinih dogaaja uputio se ka Suncu, odakle na
planetu Zemlju sti e energija za pokretanje metémskih procesa. Javnosti je
predstavio nova saznanja o zaj elektromagnetne sile kao nematerijalne i
naelektrisanih estica Sunevog vetra kao materijalne komponente u stvaranju
oblaka, kiSe, vetra i sistema vrtlo nih kretanjatmosferi Zemlje.

U stru nim meteoroloSkim krugovima njegove teorijske pokta
heliocentrinog tumaenja nisu oberwke prihvaene, ak suprotno, vise je
bilo kriti kih tonova, ili jednostavno reno, nerazumevanja i neshvatanje
sustine. A njegove teorijske postavke su zasnomaniverzalnim zakonima
kosmosa: elektromagnetna i gravitaciona sila sugialke sile svih procesa
uz pretvaranje njihove energije u druge vidove.

Vremenom, pored atmosferskih procesa, primenio neveuzalne
zakone prirode na druge procese na Zemlji, presswagzemljotrese. U
je povezanost pobenosti elektrinog i magnetnog polja Zemlje u vreme
dolaska i kretanja naelektrisanikestica Sunevog vetra (mlazna struja u
meteorologiji) i podruja sa pojavom zemljotresa.
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Matematikim aparatom, uz primenu zakona prenosa energije,
objasnio je uzroke i nastanak zemljotresa. U sira krugovima seizmoloske
nauke naiSao je na izra eno neslaganje.

Za veinu istraiva a prirodnih pojava, ove hipoteze su joS uvek van
domasaja njihove morasu ivanja a pored toga nemaju ni hrabrosti da unutar
ustaljenog i tromog sistema znanja i opStepribwmag misljenja iskora ka
novim idejama. ldeje, stavove i hipoteze nemilosrérntikuju a da se nisu
upustili u ozbiljna istra ivanja u toj oblasti (negmentovano rasivanje).
Poznati neméki filozof Artur Sopenhauer (1788-1860), pre nepdra veka,
napisao je u svom del&risti ka dijalektika: ,OpSteprihvaenost nekog
misljenja nije, ozbiljno uzev, nikakav dokaz, pak ni dokaz o verovatno
njegove ispravnosti. Oni koji to tvrde moraju d&tpostave da vremenska
udaljenost oduzima opsSteprihwmosti njenu dokaznu mgjer bi inae svi
morali da se sete svojih starih zabluda, koje seesmo vreme vaile kao
istinite, npr. Ptolomejev sistem.

Ono Sto se zove opStepriheamo misljenje, otvoreno uzev, misljenje
je dve ili tri osobe, koje su ga prve smislilazlo ile, tvrdile da je ono istinito,

i kojima se dobronamerno poverovalo da su ga témeljoverile.

Zavedeni predrasudom o njihovoj priznatoj strosti, prvo ga je
prihvatilo nekoliko drugih osoba. Njima su, opetvprovali mnogi drugi,
kojima je tromost misljenja nalagala da odmah pojgra ne da mukotrpno
proveravaju. Tako je iz dana u dan rastao brojitgkva misljenju tromih i
lakovernih pristalica. Kada je opStepriheao misljenje zadobilo dobar deo
glasova, njegove pristalice su objaSnjavale da postignuto time Sto njegove

injenice odgovaraju pravom stanju stvari.

Oni preostali sada su bili primorani da dopustevda ono Sto je
opSteva ee, da im ne bi prikali da su neposlusni, jer se bune protiv
opSteprihvaenog misljenja, i da su sveznalice koje ele dabpdmetnije od
ostalog sveta. Sada je prihvatanje postalo obavdaajina sposobna da
rasu uje mora da uti, a oni kojima je dopusSteno da govore potpuno su
nesposobni da oforme sopstveno misljenje i sopsstral. Oni su puki odjek
kod onog ko drugaje misli, oni ne mrze toliko tue misljenje za koje se onaj
opredelio, nego smelost da sam prage, Sto sami nikad ne pokuSavajega
su preutno svesni. Ukratko, samo mali broj ume da mallisvako eli da
ima misljenje. Sta njima onda drugo preostaje négoumesto da ga sami
oforme, uzmu veoformljeno od drugih.”

Od Galileja i Kopernika namo tumaenje prirodnih pojava na Zemlji
po inje da uzima u obzir saznanja o vanzemaljskomusvet
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Astronomija je prva iskoraa u tom smeru, na to se nadovezuju meteorologija
sa klimatologijom, koje se joS nisu izdvojile kaasebne naune discipline, i
koje se polako okres Suncu i utvruju povezanost njegove promenljive
aktivnosti sa klimom na Zemlji (mala ledena doba).

Zatim sledi astronomska teorija klime Milutina Mileovi a (Kanon
osun avanja), a poslednjih nekoliko decenija istra iv@pjovezanosti klime i
vremena sa vanzemaljskim energijama, pre svegausaaSu punom je
zamahu. Deo meteoroloSke nauke joS uvek se driafekih uzroka, a
seizmologija joS uvekvrsto stoji na ovozemaljskim energijama, mada gesto
prvi znaci koji ukazuju na promene.

Autor ove knjige je joS pre nekoliko decenija ukazia je elektrina
komponenta energije sa Sunca unik meteoroloskih pojava, a magnetna
komponenta zemljotresa. U ranijim tekstovima obatod je teorijsku
osnhovu, a u ovoj knjizi detaljno je prikazao | ddn@ mehanizam nastanka
zemljotresa kao posledice aktivnosti Sunca nazvageSiheliocentrina
elektromagnetna seizmologija.

Veliki napredak u oblasti elektronskih tehnologiiakosmi kih
istra ivanja intenzivirao je razvoj mnogih nanuih oblasti. Nova saznanja
neminovno otvaraju nova pitanja ali i preispitivarpostojeih teorijskih
postavki. IznoSenje novih ideja razlim pristupima, uz kori&nje najnovije
merne satelitske tehnologije, daju osnovu za styanaovih naunih pristupa
u mnogim naukama ukljuju i i seizmologiju.

Pored novih tehnologija, za razvoj ode@e naune oblasti bitna je i
stvaralaka ideja koja nastaje wveku, koji poznaje problematiku u okviru
koje ne postoji jedinstveno misljenje ili se aasumnja u postoje teoriju.
Istori ari nauke su utvrdili da su do fundamentalnih otk veini slu ajeva
dosli veoma mladi ljudi ili oni koji su bili novi ustraiva koj oblasti i
stvaraoci koji su pre svega druga videli svet i istra ivaki problem. U nauci
shaga argumenata vremenom rusi autoritete

Polazna hipoteza Milana Stevawi a u razmatranju zemljotresa jeste
da magnetne linije interplanetarnog magnetnog poiastavljaju kosmki
dalekovod za prenos energija sa Sunca, koji senasderi Zemlje uoava kao
mlazna struja (Jet stream), i da su sve prirodnavpo i u atmosferi i
unutrasnjosti Zemlje, posledica dejstva osnovnihknmskopskih sila,
elektromagnetne i gravitacione sile.

Autor definiSe prirodne procese na Zemlji, koje @@wno prouavaju
meteorologija, seizmologija i vulkanologija kao paan lanac doganja koji
zapoinje na Suncu i zatim se prostire interplanetarnprostorom,
atmosferom i unutrasnjog Zemlje.
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Autor prati tok energije sa Sunca i detaljno prg¢ino kretanje kroz
atmosferu i objasnjava kako dolazi do magmga materije, objasnjava krivu
magneenja, remanentnu indukciju, koercetivnu silu i aghisterezisa.

Zatim detaljno objaSnjava tok zemljotresa. Sve @seci tumaenja
podr ava matematkim aparatom i tako daje potpuno naa objasnjenje
zemljotresa. Vd deo teksta ine teorijska objasSnjenja, a na kraju su dati
primeri koje je autor analizirao. Na osnovu anadiméor zakljuuje da se prvi
predznaci zemljotresa nalaze na Suncu kada seafglgionoj poziciji nau
aktivni regioni i koronalne rupe. Promenljiva akiost Sunca predstavlja
osnovu za budw prognozu zemljotresa.

Teorijske postavke Milana Stevavi a u ovoj naunoj oblasti
predstavljaju potpunu novinu u tungju zemljotresa i na neki na
kopernikovski preokret. Autor jesrsto ubeen da e njegove nawne postavke
vremenom biti prihvaene u naunim krugovima.

Knjiga predstavlja dragoceno Stivo za sihjake tog profila, nezavisno
da li e se sloitiili ne sa autorovim stavovima, a i @stale itaoce koji su
zainteresovani za tumenje prirodnih procesa na Zemlji.

Nedeljko Todorovi, dipl. meteorolog
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Sve aktivnosti na Suncu paoju od procepa izmeas dva magnetna
polja razli ite polarizacije. Magnetna polja su izvor energjeh prirodnih
pojava u atmosferi i unutrasnjosti Zemlje.
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CPbCKA

ATEHIINA

Izra avamo veliku zahvalnostNacionalnoj srbskoj svemirskoj agenciji i
gospodinu Nebojsi Zdravkowu na nesebnoj pomoi kako bi ova knjiga bila
objavljena.
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1.1.1. Introduction

It is known that the Earth is located in the magnie¢ld of the Sun
and is connected by magnetic lines with the Sure MMies of the Earth's
magnetic field and the lines of the Sun's magrfetld connect through the
Planetary Magnetic Gate and thus form one unbréal&m-Earth system. If
the magnetic line of the interplanetary magnegtdfis a cosmic transmission
line for the transfer of energy from the Sun, tliba energies that create
earthquakes are also transmitted through the cosmaitsmission line.
Nothing happens by itself and all natural phenomare created in the
atmosphere and interior of the Earth by one and shene force,
electromagnetic, from one and the same sourceStime When an electric
current is passed through a conductor locatednagnetic field, a mechanical
force called electromagnetic force acts on it. #enagnetic force is created
by the interaction of electric current and magngélcl.

This finding clearly indicates that natural phenomen Earth cannot
be considered in a geocentric approach, regardfegkat is happening in the
Sun and interplanetary space. Newton's first lawnotion is: every body
remains in a state of rest or regular motion unisl acted upon by an external
force. There are many scientific disagreementsh d¢urrent geocentric
seismology. None of the recognized mechanismsetkaliain the nature of
earthquakes can satisfy the condition for the amea of an electromagnetic
wave. The existence of an electromagnetic waveinegjthe existence of an
electric current, which in turn requires the exise of a force, which can
break the structure of an atom when two tectorateslcollide. As such a force
does not exist on the planet Earth, it calls intesjion the entire valid
theoretical setting of the earthquake.

If it is known that an earthquake can be measutegieat distances
from the hypocenter and that no physical force thasability to act at a
distance, then the theoretical basis of an earitegsiaould be sought in natural
macroscopic forces that have the ability to aet@istance. In order to explain
this natural phenomenon, modern materialist phyisiteduces the concept
of the physical field, through which the forcesimteraction are transmitted.
However, the introduction of the concept of matepiaysical field is not in
accordance with intangible natural forces, so tentification of material
physical field with intangible natural field has sdientific basis. Simply put,
modern science has no explanation for the abifityadural forces to act at a
distance. Earthquakes are natural phenomena wheseetical basis is not
sufficiently understood and explained. In order understand the new
foundations of earthquakes, it is necessary tocegpome other scientific
approaches.
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2.1.1. Uvod

Poznato je da se Zemlja nalazi u magnethom poljuc&u da je
povezana magnetnim linijama sa Suncem. Linije miagrgepolja Zemlje i
linije magnetnog polja Sunca spajaju se KRd@netarna magnetna vratai
tako ine jedan ne raskidivi sistem Sunce-Zemlja. Ako n&dga linija
interplanetarnog magnetnog polja predstavlja kokndalekovod za prenos
energija sa Sunca, onda se i energije koje stvazajuljotrese prenose
kosmi kim dalekovodom. NiSta se ne dogasamo od sebe a sve prirodne
pojave stvara u atmosferi i unutrasSnjosti Zemljednge ista sila,
elektromagnetna, iz jednog istog izvora, Sunca.aksel kroz provodnik koji
se nalazi u magnetnom polju propusti elek@ struja na njega deluje
mehanika sila koju nazivamo elektromagnetskom silom. Etekagnetska
sila nastaje uzajamnim dejstvom elekig struje i magnetskog polja.

Ovo saznanje jasno ukazuje da se prirodne pojavEmdji ne mogu
razmatrati geocentmim pristupom nezavisno od deSavanja na Suncu i
interplanetarnom prostoru. Prvi Njutnov zakon kingdaglasi: svako telo ostaje
u stanju mirovanja ili pravilinijskog kretanja sdek na njega ne dejstvuje
spoljna sila. Postoje mnoge nae nesaglasnosti u va@ geocentringj
seizmologiji.

Nijedan od priznatih mehanizama sa kojim se obg&njpriroda
zemljotresa, ne mo e da zadovolji uslov za pojalekieomagnetnog talasa.
Postojanje elektromagnetnog talasa zahteva pogtogektri ne struje, Sto
opet zahteva postojanje sile, koja mo e da razstfakturu atoma prilikom
sudara dve tektonske pl Kako takva sila na planeti Zemlji ne postoji, to
dovodi u sumnju celokupnu va e teorijsku postavku zemljotresa.

Ako se zna da se zemljotres mo e izmeriti na velikastojanjima od
hipocentra i da nijedna fizka sila nema sposobnost delovanja na daljinu, onda
teorijske osnove zemljotresa treba tra iti u prindd makroskopskim silama
koje imaju sposobnost delovanja na daljinu. DaeboBjasnio ovaj prirodni
fenomen, savremena materijaliga fizika uvodi pojam fizikog polja, ijim
se posredstvom prenose sile m&obnog dejstva.

Me utim, uvo enje pojma materijalnog fizkog polja nije u
saglasnosti sa nematerijalnim prirodnim silama paistpve ivanje
materijalnog fizikog polja sa nematerijalnim prirodnim poljem nenaa mu
osnovu. Jednostavno Bno, savremena nauka nema objaSnjenje za
sposobnost delovanja prirodnih sila na daljinu. fetmesi spadaju u prirodne
pojave ija teorijska osnova nije dovoljno sagledana i éhjana. U cilju
sagledavanja novih osnova zemljotresa neophodnetrigiti neke druge
nau ne pristupe.
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2.2.1. Electromagnetic model

The electromagnetic model of earthquakes is a wemtfic approach
that includes events on the Sun, interplanetargesgae atmosphere and the
Earth's interior. The basis of the new approachledaws of nature given in
mathematical form based on natural forces. If tiere singularity in nature,
then all natural phenomena have a common basishwetearly indicates that
earthquakes cannot be observed separately frommdhéral sciences. Based
on the current level of knowledge about the ocauweeof earthquakes,
research should be multidisciplinary and includeersxientific disciplines.

The theoretical foundations of heliocentric elestagnetic
seismology include electromagnetics, meteorologhysigs, chemistry,
geography, geology, astronomy, and seismology.

On the other hand, electromagnetic and gravitatitoraes are the
basic natural macroscopic forces of all meteoralalgiseismological and
volcanic phenomena on Earth. These are the onlyti@agible natural forces
that enable mathematical and theoretical scieniifaberstanding of all natural
phenomena.

It is known that changing magnetic fields causengiay electric fields
and vice versa. Electric fields in the atmosphere magnetic fields in the
Earth's interior are inseparable. Based on the wapedance Z= [/ ,we
can claim that meteorological phenomena that occtlre atmosphere are the
conversion of the dominant electrical component aagthquakes and
volcanoes are the conversion of the dominant mago@tponent of the same
interplanetary electromagnetic field. Thus we kntwvat lightning is an
electrical discharge in the atmosphere and an cpaaite is a magnetic
discharge inside the Earth.

2.2.2. Relationship between meteorology and seisgyol

Consider the atmosphere and interior of the Earth&tationary quasi-
stationary system to which energy is brought from$un, through the Sun's
field Ks, localized in certain domains within thgstem, ie in the Earth's
atmosphere and interior. If we take into accouat th addition to the Sun's
field, the field also acts on moving loads

K=-dA/dt—gradj .....ccoooovvmiiiiiiiiiiieeeeeee e (2.1))

- whereK comes from the currents and loads in the obsesystm,
then the density of electricity in areas wherefiblel of the Sun acts is

I (T G T (2.2))
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2.2.1. Elektromagnetni model

Elektromagnetni model zemljotresa predstavlja reny mi pristup koji
obuhvata deSavanja na Suncu, interplanetarnom gowsatmosferi i u
unutrasnjosti Zemlje. Osnova novog pristupa su @ekwirode dati u
matematikom obliku koji se baziraju na prirodnim silama.dA\l prirodi ne
postoji singularitet onda sve prirodne pojave imagjedniku osnovu $to
jasno ukazuje da se zemljotresi ne mogu posmatchtojeno od drugih
prirodnih nauka. Na osnovu sadasnjeg nivoa sazmangstanku zemljotresa
istra ivanja treba da budu multidisciplinarna i dauhvataju viSe naumih
disciplina. Teorijske osnove heliocentre elektromagnetne seizmologije
obuhvataju elektromagnetiku, meteorologiju, fizikhemiju, geografiju,
geologiju, astronomiju i seizmologiju.

S druge strane, elektromagnetna i gravitaciona silaosnovne
prirodne makroskopske sile svih meteoroloskih,reeinskih i vulkanoloskih
pojava na Zemlji. To su jedine dve nematerijalnérogne sile koje
omogu avaju matematko i teorijsko nauno sagledavanje svih prirodnih
pojava.

Poznato je da promenljiva magnetska polja izaziyajomenljiva
elektri na polja i obratno. Elektma polja u atmosferi i magnetna polja u
unutrasnjosti Zemlje su nerazdru ivi.

Na osnovu talasne impedanse Z =/ , mo emo da tvrdimo da su
meteoroloske pojave koje se deSavaju u atmosferiydezija dominantne
elektri ne komponente a zemljotresi i vulkani konverzijamimantne
magnetne komponente jednog istog interplanetartedgremagnetnog polja.
Tako znamo da je munja elektmb pranjenje u atmosferi a zemljotres
magnetno pra njenje u unutrasnjosti Zemlje.

2.2.2. Povezanost meteorologije i seizmologije

Posmatrajmo atmosferu i unutrasSnjost Zemlje kaarnedepokretan
kvazistacionarni sistem kome se energija dovodsza, posredstvom polja
SuncaKs, lokalizovanog u odrenim domenima unutar sistema, odnosno u
atmosferi i unutrasnjosti Zemlje. Ako se uzme uiolda na pokretna
optereenja, pored polja Sundés dejstvuje i polje

K=-dA/dt—gradj ......ccccovmmimmiiiiiiieeeeeeeeeeeieees (2.1)

-gde poljeK poti e od struja i opterenja u posmatranom sistemu,
onda je gustina elektme struje u sredinama gde dejstvuje polje Sunca
jednaka

J =S (KSHK )i (2.2))
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If equation

J =s (Ks - (dA /dt)—gradj .)....cccccvrrmmmmmieeiiiiiiiiieiieennenn (2.3))

is multiplied scalar withl /s and integrated by volumé, which the
observed system occupies, then the equation ofgermalance system is
obtained, that is Earth.

KsJdV= (J2/s) dV + gradj JdV+ (dA /d)JdV.....(2.4)

The equation 2.4. is &daw of nature that defines all natural
phenomena in the atmosphere and Earth's interior.

Term KsJ dV on the left side of the equation represents theefor

which is transferred to Earth through electricdief the Sun.
All members on the right side of the equation shbass the power is
distributed within the system considered, and thgte

The first term of the right sidg J?/s ) dV represents the power losses
Joule's or force which is partly converted intothea

The second term of the equatiogradj J dV represents the power
absorbed by the electric field in the atmosphere

The third term (dA / dt) J dV represents the power absorbed by the
magnetic fields in Earth's interior, through thenpmnents of the electric field
- dA / dt.

The second member describes the effect of metepoalqgphenomena
in the atmosphere and the third power of seismenpmena in the Earth's
interior.

For the study of seismology is very important beesitirepresents the
third member of the force absorbed by the magnigid Pm during its
establishment.

If it is known that thel = rotH then the intensity of the magnetic field

Pm = (dA/df)JdV = (dA /dt) rotH dV.....ocovven...... (2.5))

div [(dA /dt) x H] = Hrot (dA / di) - (dA / dt) rotH
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Ako jednainu

J =s (Ks-(dA/dt)—gradj .)....ccccceeeeieiniieeeeeeeeeeiiiiinnns (2.3)
pomno imo skalarno sal / s i izvrSimo integraljenje po zapremini V, koju
zauzima posmatrani sistem, onda se dobija jedaaenergetskog bilansa
sistema, odnosno Zemlje.

KsJdV= (J2/s) dV + gradj JdV+ (dA /d)JdV.....(2.4)

Jednaina 2.4. predstavljZakon prirode koji definiSe sve prirodne
pojave u atmosferi i unutrasnjosti Zemlje.

lan Ks J dV na levoj strani jednane, predstavlja snagu koja se
posredstvo elektrnog polja Sunca dovodi Zemlji.
Svi lanovi na desnoj strani jedriae pokazuju kako se ta snaga
raspodeljuje unutar posmatranog sistema, odnosmije&e

Prvi lan na desnoj strani jednae ( J2 /s )dV predstavlja snagu
D ulovih gubitaka, odnosno snagu koja se jedniroaepretvara u toplotu.

Drugi lan jednaine gradj JdV predstavlja snagu koju apsorbuje
elektri no polje u atmosferi.

Trei lan (dA / dt) J dV predstavlja snagu koju apsorbuje
magnetsko polje u unutrasnjosti Zemlje, posredstkomponente elektrnog
polja - dA / dt

Drugi lan opisuje snagu meteoroloSkih pojava u atmostetrie i
shagu seizmkih pojava u unutrasnjosti Zemlje.

Za istraivanje seizmologije od izuzetne vanos# frei lan jer
predstavlja snagu koju apsorbuje magnetsko pBhe za vreme svog
uspostavljanja.

Ako se zna da j@ = rotH onda je snaga magnetskog polja

Pm = (dA/dt)JdV = (dA/dt)rotHdv................... (2.5))
Ako je div[(dA /dt) xH] = Hrot (dA /dt) - (dA / dt) rotH
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Equation 2.5 can be transformed into a form

Pm= [Hrot(dA/d)]dV = div[(dA/d)xH]dV....(2.6)

Based on the theorem Gauss-Ostrogratski volunegrakt can be
transformed into surface

div [(dA /dt) x H] dV= Odiv [(dA /dt) x H] dS............. (2.7)

Vv s

If a closed surface S increases to infinity, titemsity of the magnetic
field H at points of the surface decreases witt? &ind has a character of the
field current contour at large distances. Also, ititensity of the magnetic
vector potential decreases with 1/r 2 and the nale®) 7 tends to zero.
If rot (A /dt) = rotA =dB/dt

then it comes that the force that is consumed duhie establishment
of a magnetic field is equal

P = [H OB /At AVireeoeeoeeeeeeeeeee e (.2.8)

If the equation 2.8 is multiplied by dt, energyaistained which is
absorbed by the magnetic field in the Earth's ioteunder the magnetic
induction increase forgl

dWm = HdB dV..cooooiiiiiiiiieeeeeeeeee (2.9)
v
The total energy is consumed to establish a magfiek is

\" Bo
- whereBo is the value of magnetic induction before theetia$ induction of
electric currents in the Earth's interior, providbdt the interior of the Earth
has not been previously magnetized.
- Bm is the maximum induction in the Earth under th8uence of the
interplanetary magnetic field.
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Jednaina ( 2.5.) mo e se transformisati u oblik
Pm= [Hrot(dA/dt)]dV = div[(dA/dt)xH]dV.....(2.6.)

Na osnovu teoreme Gaus-Ostrogratski zapreminsggial mo e se
transformisati u povrsinski

div [(dA /dt) x H] dV= Odiv [(dA /df) x H] dS............ (2.7))
v S
Ako zatvorena povrSina S raste u beskapat, jaina magnetskog
polja H u takama ove povrSine opada sa3l/ima karakter polja strujne
konture na velikim rastojanjima. Take, jaina magnetskog vektora
potencijala opada sa 4fsa integral ( 2.7.) te i nuli.

Ako je
rot (dA /dt) = rotA =dB /dtonda se dobija da je snaga koja se utrosi
za vreme uspostavljanja magnetskog polja jednaka

PM = [H OB/ At]AVireirroeeieoeeeeeeeeeeee e (.2.8)

Kada jednainu ( 2.8.) pomno imo sadt dobija se energija koju
magnetsko polje apsorbuje u unutrasnjosti Zemligopve anju magnetske
indukcije zadB.

dWm = HdB dV..ocoooiiiiiiiiieeeeee e (2.9)
v
Ukupna energija koja se utroSi za uspostavljanjgmatskog polja je

Bm

WM = dV H OB oo (.2.10.)
Vv Bo
- gde jeBo vrednost magnetske indukcije pre eiika pojave indukcionih
elektri nih struja u unutrasnjosti Zemlje, pod uslovom dattasnjost Zemlje
nije ranije magnetisana.
- Bm predstavlja maksimalnu indukciju u unutrasSnjdeimlje pod dejstvom
interplanetarnog magnetnog polja.
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Meteorology, seismology and volcanology make orterabscience
and man created three sciences out of one in hwragce of the laws of
nature. These three natural sciences define unddoealchain of natural
processes on the Sun, interplanetary space, tlusptrare and Earth's interior.
Therefore natural science should be studied asadevdnd not individually.
The first systematic study of earthquakes in Sestaated on 10 November
1898th within the Belgrade Meteorological Obsermatdhen they began the
first geomagnetic measurementkwadays in Japan seismology is a part of
meteorology. Separation of Meteorology and Seisgylim Serbia has no
scientific justification.Seismology became only silent an observer.

Based on the results of meteorology research, eagqtieen of all
natural sciences, it is the basis of seismology \@idanology. In order to
investigate the theoretical foundations of seispfienomena, it is necessary
to introduce a new scientific discipline within thature Sciences, which is
Heliocentric electromagnetic seismology.

This is the beginning of the birth of a new scigatiliscipline in our
country, Serbie, that allows fundamental studieseedmic phenomena as part
of the total cosmic processegh the heliocentric approach. Events in Earth's
interior should be explored indirectly using thevéain mathematical form,
which are based on natural forces. From the stantpd science is not
important what is recognized in the world, but wiestthe science is based on
natural or imaginary forces. It is known that natigcience based on natural
forces and any diversion of natural science tdithigious forces or subjective
descriptions of individuals among the alternativéheology. As a final result
of the subjective interpretation of the descriptitrere is alogma that can
not be proven neither theoretically nor experimiéntin natural sciences, the
Law of nature is obtained as the research result, which ham#iteematical
and experimental repeatability.

Today's research on natural phenomena, based ggrtud descriptions or
fictional forces, such as tectonic forces in seisgy cannot be considered
scientific, since fictional forces are within thesatm of alternative sciences, so
science based on fictional forces is alternative.

Logic as an instrument of valid thinking, matheroaitiogic, and laws based
on natural forces are the basis of the Scienceatdnd.
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Na osnovu jednane 2.4. dolazimo do saznanja da su meteorologija,
seizmologija i vulkanologija jednBlauka o Prirodi a ovek je u svom ne
poznavanjakona prirode od jedne stvorio tri nauke. Ove tri prirodne nauke
definiSu neraskidivi lanac prirodnih procesa na @uninterplanetarnom
prostoru, atmosferi i unutrasSnjosti Zemlje. Zdtlauku o Prirodi treba
izu avati u celini a ne pojedinao. Prva sistematska pravanja zemljotresa
u Srbiji zapoela su 10. novembra 1898. godine u okviru Beogmadsk
meteoroloSke opservatorije. Tada su zaei prva zemnomagnetna merenja.
U Japanu je seizmologija u okviru meteorologij@zdvajanje meteorologije
i seizmologije u Srbiji nema namo opravdanje pa je seizmologija postala
samo nemi posmatraNa osnovu rezultata istra ivanja meteorologijaok
kraljica svih prirodnih nauka, predstavlja osnogizmologije i vulkanologije.

U cilju istra ivanja teorijskih osnova seiznkih pojava, potrebno je uvesti
novu naunu disciplinu

Heliocentri nu elektromagnetnu seizmologiju

To je poetak raanja jedne nove nane discipline u nasoj zemilji,
Srbiji, koja omoguava fundamentalna istra ivanja seizkih pojava kao
delu ukupnih kosmkih procesa sa heliocentnim pristupom. DeSavanja u
unutrasnjosti Zemlje treba istraivati indirektnoorkstei zakone u
matematikoj formi koji su zasnovani na prirodnim silama. S@anovista
nauke nije bitno Sta je priznato u svetu, da li nauka pava na prirodnim
ili izmisljenim silama.

Poznato je da prirodne nauke p@ju na prirodnim silama a svako
skretanje prirodne nauke prema izmisljenim silatinauibjektivnim opisima
pojedinaca spada u alternativu ili teologiju.

Kao krajni rezultat subjektivnog tumenja opisa javlja seéogmakoja
se ne mo e dokazati ni teorijski ni eksperimentaldg@rirodnim naukama kao
rezultat istraivanja dobija se Zakon prirode kama matematiku i
eksperimentalnu ponovljivost.

Danasnja istra ivanja prirodnih pojava, na osnoubjsktivnih opisa
ili izmiSljenih sila, kao Sto su tektonske sile eiznologiji, ne mogu se
smatrati naunim jer izmisljene sile spadaju u domen alternaktivmuka pa
je i nauka koja se bazira na izmisljenim silamaraftivna.

Logika kao instrument valjanog misljenja, mateniati logika i
zakoni koji su zasnovani na prirodnim silama pradgiju osnovuNauke o
prirodi.
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2.3.1. Magnetization of matter

It is known that all substances are subject to reaggtion and that
their presence contributes to the change of thenetagffield. When a medium
is introduced into a foreign magnetic field, maggration occurs. Thus, some
substances have the ability to quickly reach thgreke of saturation, and in
others it happens slowly. When the foreign magnigic is removed, the
magnetization, in principle, disappears. Howevar,environments whose
chemical composition contains iron, nickel, cobatsome ferromagnetic
alloys, the magnetization is maintained even dftercessation of the foreign
magnetic field. The magnetization of matter is abaded by the existence of
magnetic moments in atoms, whose elementary careeg electrons and
protons, ie the nuclei of atoms.

If it is assumed that the circulation of an elestesound the nucleus
of an atom is in the shape of a circle, then thgttory of the electron can be
viewed as a single current contour that can beesgmted by a magnetic
moment.

m=1S

- This moment is called the orbital magnetic monwdrihe electron.

Suppose an interplanetary magnetic field is a dorefield that
magnetizes an environment. Before the beginningnafjnetization, the
magnetic moments of the observed medium are odentall directions.

When magnetization begins, under the action of teleagnetic
forces, elementary current contours tend to betipasd so that their micro
fields are positioned in the direction and directioith the foreign excited
interplanetary magnetic field. The higher the numbe oriented current
circuits, the higher the degree of magnetizatiothefmedium. When we talk
about the degree of magnetization of a mediumeatsbf electric currents,
we describe the magnetization by magnetic momentéch has great
similarities as when the current contour is defibgdhe magnetic moment.

After a long action of the interplanetary fieldl, airrent contours are
completely oriented, and then we say that magsetigration has occurred.
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2.3.1. Magnetisanje materije

Poznato je da su sve materije podlo ne magnetisarga svojim
prisustvom doprinose promeni magnetskog polja. Kadaeka sredina unese
u strano magnetno polje tada dolazi do magnetisargko neke materije
imaju sposobnost brzog dostizanja stepena eagssti a kod nekih drugih to
se dogaa sporo. Kada se ukloni strano magnetno polje namagost, u
principu nestaje. Mautim, u sredinamaiji hemijski sastav sadri gvo e,
nikl, kobalt ili neke feromagnetske legure, namagnest se zadr ava i posle
prestanka dejstva stranog magnetnog polja. Magmgéisnaterije uslovljeno
je postojanjem magnetskih momenata u atominjiasu elementarni nosioci
elektroni i protoni, odnosno jezgra atoma.

Ako se pretpostavi da je kru enje elektrona okayj@zatoma u obliku
kruga, onda se trajektorija elektrona mo e posntatkao jedna strujna
kontura koja se mo e predstaviti magnetskim momemnto

m=1S

- Ovaj moment naziva se orbitalni magnetski momegktebna.

Pretpostavimo da je interplanetarno magnetno pstijano polje, koje
vrSi magneenje neke sredine. Pre mbka magnetisanja, magnetski momenti
posmatrane sredine orijentisani su u svim pravcima.

Kada zapone magnetisanje, pod dejstvom elektromagnetskdy sil
elementarne strujne konture imaju tendenciju daos¢ave tako da se njihova
mikro polja postave u pravcu i smeru sa stranimugobm interplanetarnim
magnetnim poljem. Sto je broj orijentisanih strhjkontura vei to je stepen
magnetisanja sredine Ve Kada se govori o stepenu magnetisanja neke
sredine, umesto elektnih struja, namagnenost opisujemo putem
magnetskih momenata, Sto ima velike rtisti kao kada se strujna kontura
definiSe magnetskim momentom.

Posle dueg dejstva interplanetarnog polja dolam potpune
orijentacije svih strujnih kontura i tada ka emo padoSlo do magnetnog
zasi enja
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Macroscopic size, that characterizes the magnadizagtate of an
environment, is defined by the magnetic moment ithemector

M= M/ Vo (3.1.1)

- where m is the vector sum of magnetic moments of ampere’s
currents in the element of volum#/.

This means that the element of magnetized envirohnvehere the
density of magnetic moment is M, has a magnetic aram

For all types of chemical elements, except theofaagnetic ones, the
density of the magnetic moment is linearly promorél to the intensity of the
magnetic field H

M = Ho e (3.1.3)

- where is unnamed number and it is called the susceyilaif the
matter.

Based on the relation (1.3.9. Doc. 1. Theoreticatels of the
movement of solar wind particles in interplanetapace) we know that the
coupling of forces in interplanetary space tend®t@rse the current contour
of free electric loads so that the vector of itggmetic moment m coincides in
the direction and the direction with the magnetutuction vector B.

On the other hand, in the environment where magaiBin takes
place, magnetic moments are oriented towards thectdin of the
interplanetary magnetic field, which indicates tteg same process occurs in
interplanetary space and the Earth's interior.

This is another proof that there is no singulantpature, and the only
difference is that there are convective electricants in interplanetary space
and conductive electric currents in the interiotha Earth. From the point of
view of electromagnetics, there is no differencéwieen convective and
conductive electric currents.

Everything indicates that there are real conditiofts the
interplanetary magnetic field to magnetize an emment in the Earth's
interior. This could be concluded by comparing daag 1.8. and diagram 1.9.
from the document Doc. 1. Theoretical bases ofrswilad particle motion in
interplanetary space.




Beogradskakkseizmologije 27

Makroskopska velina kojom se karakteriSe stanje namagmnesti
neke sredine definiSe vektor gustine magnetskog enten

M= M/ Vo (3.1.1)

-gde je m vektorski zbir magnetskih momenata Amperovih strwja
elementu zapremineV.

To znai da element namagnene sredine, gde je gustina magnetskog
momentaM, ima magnetski moment

Za sve vrste hemijskih elemenata, sem feromagietglstina
magnetskog momenta linearno je srazmernaijamagnetnog polja H

M = Ho e (3.1.3)

- gde je neimenovani broj i naziva se susceptibilnost nijater

Na osnovu relacije (1.3.9Doc. 1. Teorijske osnove kretanjastica
Sun evog vetra u interplanetarnom prostoruznamo da spreg sila u
interplanetarnom prostoru ima tendenciju da okegngnu konturu slobodnih
elektri nih optereenja tako da se vektor njenog magnetskog momenta
poklopi po pravcu i smeru sa vektorom magnetskakoije B.

Sa druge strane, u sredini kod koje se vrSi magre, magnetski
momenti orijentiSu se prema pravcu i smeru interg@larnog magnetnog polja
Sto ukazuje da se isti proces doga u interplanetarnom prostoru i u
unutrasnjosti Zemlje.

To je joS jedan od dokaza da u prirodi ne posiogwdaritet a jedina
razlika je Sto u interplanetarnom prostoru posté@envekcione a u
unutrasnjosti Zemlje kondukcione elektre struje. Sa stanovista
elektromagnetike razlika izma konvekcionih i kondukcionih elektnih
struja ne postoji.

Sve ukazuje da postoje realni uslovi da intergkm® magnetno polje
vrSi magneenje neke sredine u unutrasnjosti Zemlje. To selonoaklju iti
upore enjem dijagrama 1.8. i dijagrama 1.9. iz dokumebDtec. 1.Teorijske
oshove kretanja estica Sunevog vetra u interplanatarnom prostoru.
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2.3.2. Magnetization curves

Suppose itis an interplanetary magnetic fielayraifyn field that acts on some
environment in the Earth's interior. As the stréngf the interplanetary
magnetic field H increases, from point O to point tAe density of the
magnetic moment in the observed medium will begimtrease. The curve
from point O to A is called the Original Magnetimst Curve.

MagnetizationCurve.

-+ B

-H min

+ Hmax

b

Fig 2.1.

It comes to saturation in the poimtand the interplanetary magnetic
field reaches a maximum valtmax.

This means that all magnetic moments, located wir@mment of the
magnetization, are oriented in the direction of théernal interplanetary
magnetic field. Any further increase in the intarpdtary magnetic field has
no influence on the increase in the magnetizatf@neironment.




Beogradska Skola seizmologije 29

2.3.2. Krive magneenja

Pretpostavimo da je interplanetarno magnetno psijano polje koje
dejstvuje na neku sredinu u unutraSnjosti Zemlje. @®veanjem jaine
interplaneratnog magnetnog polfd, od take O do take A, gustina
magnetskog momenta u posmatranoj sredinepoda raste. Kriva od thke

O doA naziva sePrvobitna kriva magne enja.

Kriva magneenja
. B

- H min

+ Hmax

b b
Prikaz 2.1.

U ta ki A dolazi do zasienja a interplanetarno magnetno polje dosti e
maksimalnu vrednostmax.

To znai da su svi magnetski momenti, koji se nalaze disréoja se
magnetiSe, orijentisani u pravcu | smeru spoljagnjaterplanetarnog
magnetnog polja. Svako dalje powaeje jaine interplanetarnog magnetnog
polja nema uticaja na povenje magneenja sredine.
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When the intensity of the interplanetary magngéld is reduced, the
magnetic induction B from point A to Br will alsedrease. When the intensity
of the interplanetary magnetic field is equal toozeéhe magnetic induction
does not disappear, but retains a value calledetin@nent induction which is
marked withBr.

The appearance of remanent induction Br followtimg reduction of
the interplanetary magnetic field is explained g inagnetic dipoles that are
not returning all to the position of non-magnetizat
Under the change in the direction of the interplanemagnetic field H, the
magnetic induction B will decrease, and to a cerpaiint it will be equal to
zero. This point is marked with Hc, and is calleeldoercive field or coercive
force.

The product of remanent induction Br and the ceerdield Hc
describes the magnetic properties of the siteishaiagnetized.

When the intensity of the interplanetary magneigtdf reaches the
value-Hmin, the maximum negative value of magnietittiction is obtained.
If the intensity of the interplanetary magnetiddiehanges again from-Hmax
to +Hmax and again to —Hmax, the hysteresis cyole the observed
environment is obtained.

Size of the hysteresis cycle depends on the irtensi the
interplanetary magnetic field.
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Kada se smaniji jana interplanetarnog magnetnog polja smange i

magnetna indukcijaB od take A do Br. Kada jaina interplanetarnog
magnetnog polja bude jednaka nuli, magnetna ingukoe isezava ve
zadr ava neku vrednost koja se zdvemanentna indukcijai obele ava se
saBr.

Pojava remanentne indukcir posle smanjenja interplanetarnog
magnetnog polja objaSnjava se tako Sto se svi nidigdipoli ne vraaju u
polo aj nemagneenja.

Pri promeni smera interplanetarnog magnetnog pgéljgmanjie se
magnetska indukcij8, i u odre enom trenutku onae biti jednaka nuli. Ova
ta ka obele ava se ddc, i naziva sekoercitivno polje ili koercitivha sila.

Proizvod remanentne indukcifr i koercitivhog poljaHc opisuje
magnetne osobine lokacije koja se magnetiSe.

Kada jaina interplanetarnog magnetnog polja dostigne wwstr
Hmin u ta ki b dobija se maksimalna negativna vrednost magnéisgkscije.
Ako se jaina interplanetarnog magnetnog polja ponovo medjaHmax do
+Hmax i ponovo do—Hmax dobija se ciklus histerezisa za posmatranu
sredinu.

Veli ina ciklusa histerezisa zavisi od i@ interplanetarnog
magnetnog polja i magnetskih karakteristika sreimja se magnetise.
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2.3.3. Magnetization Energy
Energy density per unit volume, which is consumednd) the process
of magnetization of an environment is

dWm/dv = HdB

Initial
Magnetization
Curve

Fig. 2.2.

If we assume that the magnetization is performedhat original
magnetization curve and if there is a linear depandB = mH between the
magnetic induction and the intensity of the intar@tary magnetic field, then
we get that

dWm/dV=m HdH = (m/2)H2.........c0eeeneenn. (3.6.1)
0
dWm /dV =% BH
The total energy which is consumed during the mazgigon of an
environment is

Wm =% BH AV, (3.6.2.)
A%

In the general case when the intensity of the pid@etary magnetic
field reduces, it comes to degradation of the syste that a part of energy
consumed can be returned because the energy isnatated’ in the magnetic
field.
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2.3.3. Energija magneenja
Gustina energije po jedinici zapremine, koja seditza vreme procesa
magneenja neke sredine iznosi

dWm/dv = HdB

Prvobitna kriva
magneenja

Prikaz 2.2.

Ako pretpostavimo da se mageaje vrSi po prvobitnoj krivoj
magneenja i ako izmeu magnetske indukcije i jme interplanetarnog
magnetnog polja postoji linearna zavisn@st nH dobija se da je

H

dWm /dV =m HdH = M/ 2)H2.oooorooeerrenn, (3.6.1)
0

dWm /dV =% BH

Ukupna energija koja se utroSi za vreme magng sredine je

WM =% BH OV.eoiiiccieeeeeee e (3.6.2.)
v
U opStem sluaju kada se smanji jana interplanetarnog magnetnog
polja, dolazi do razgradnje sistema pa se jedanuti@3ene energije mo e
vratiti jer je energijdakumulirana™ u magnetnom polju.
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2.3.4. Energy Losses During Magnetization

During Magnetization of an enviroment it comes nergy losses due
to irreversible processes. The energy consumeaHtanging the magnetic
field in an environment is equal kbdB (Fig. 2.2). WherH anddB areof the
same sign, the energy densityttdB is positive, that is, environment that is
magnetized absorbs the energy of the interplanetagnetic field.

In the case of different sign of H and dB, enviremn that is
magnetized releases energy. The total energy ax$dip an environment
during magnetization is equal to

dwm /dv = ©HdB

Power of losses due to hysteresis is directly prtogaal to the number
of cycles of the magnetization per unit time. Tiisans that at the increase in
the intensity of the magnetic field, an environmiait is magnetized receives
more energy than the energy returned to the sdyremvironment.

2.3.5. The temperature of the Eearthquake focus

The first term (J /s )dV on the right side of the equation 2.4 defines

the power that is converted into heat, which is ifeated in the increase of
temperature of the earthquake focus. The increasirtgmperature of the
earthquake focus occurs in two steps. The firspptature increase occurs
due to change in the magnetic state of the earkegfeecus, and the second
one during the induction earthquake, that is, ¢$fe€the energy accumulated
in the magnetic field in the gap or fault.

Because of the small magnetic dipole efficiencycdimes to large
losses in the earthquake focus and a sudden riseniperature, that is, to the
heated magma. The high temperature of magma ieatibquake focus is the
constant companion of magnetization and magnetiza&duction.

Definitions:

- Gap is the zone of fractures between two tectplates

- Fault is the zone of fractures between two doakrock within the
tectonic plates.

Defining the gaps and faults, it was necessaryalme their
electromagnetic properties are different. The magmapacity of the gap is
far greater than of the magnetic capacity fault.
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2.3.4. Gubici energije pri magneenju

Prilikom magneenja neke sredine u unutrasnjosti Zemlje dolazi do
gubitaka energije zbog nepovratnih procesa. Erserggja se utroSi za
promenu magnetnog polja sredine jednakddgé (Prikaz 2.2.)

Kada suH i dB istog znaka, gustina energij¢ddB je pozitivha,
odnosno sredina koja se magnetiSe apsorbuje amengfigrplanetarnog
magnetnog polja. U slaju da suH i dB razli itog znaka, sredina koja je
namagnetisanasloba a energiju.

Ukupna energija koju neka sredina apsorbuje jriikmagneenja
jednaka je

dWm /dv = OHdB

Snaga gubitaka usled histerezisa direktno je pomoalna broju
ciklusa magneenja u jedinici vremena. To zriada je prilikom poveanja
intenziteta magnetnog polja, sredina koja se magnetima veu energiju,
nego Sto je energija koju sredina \aazvoru.

2.3.5. Temperatura hipocentra

Prvi lan (J /s )dV na desnoj strani jedniae 2.4. odreuje snagu

koja se pretvara u toplotu Sto se manifestuje uemju temperature
hipocentra. Povanje temperature hipocentra dogase iz dva koraka. Prvo
pove anje temperature dolazi usled promene magnetskogastipocentra a
drugo, prilikom indukcionog zemljotresa, odnosngsti& energije koja je
akumulirana u magnetnom polju procepa ili raseda.

Zbog malog korisnog dejstva magnetnog dipola ud¢eptru dolazi do
velikih gubitaka i naglog porasta temperature, athoodo usijanja magme.
Visoka temperatura magme u hipocentru je stalntilpcamagneenja i
razmagneivanja.

Definicije:

- procep je zona izma dve tektonske ple;

- rased je zona preloma izmedva bloka stena unutar tektonskih
plo a.

Definisanje procepa i raseda bilo je neophodno $er im
elektromagnetne osobine koje odsgi snagu zemljotresa razte. Magnetni
kapacitet procepa daleko je ved magnetnog kapaciteta raseda.
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2.3.6. Comparative diagrams of the interplanetary ragnetic field
strength and magnetic induction.

Let us assume that one of the components of tterplanetary
magnetic field that is perpendicular to the linesagon the gap between two
tectonic plates and the magnetization of an enunenmt is carried out at the
original curve of magnetization.

H - Interplanetarno magnetno polje

+nT A

-nT Hc
v
+B
e A
Pojava i
zemljotresa i
Hc !
< I > +H
O
-H Hmax

Prikaz 2. 3.

With the increase of the interplanetary magnegtdfincreases the
magnetic induction from poir® to A.
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2.3.6. Uporedni dijagrami ja ine interplanetarnog magnetnog polja i
magnetske indukcije.

Pretpostavimo da na procep izruedve tektonske pl@ dejstvuje
jedna od komponenti interplanetarnog magnetnogagdatja je normala na
liniju procepa.

H - Interplanetarno magnetno polje

A

+nT A

-nT Hc

Pojava
zemljotresa
Hc

N\

-H O Hmax

v

+H

Prikaz 2. 3.
Sa poveanjem intenziteta interplanetarnog magnetnog palje ava

se magnetna indukcija od te@ O doA.
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After reaching the maximum value of the interplamngimagnetic field
Hmax, there is a maximum of magnetization of aniremment ina point
When the interplanetary magnetic field begins terelase, the magnetic
induction froma to Br will also be decreasing. When the intensity of th
interplanetary magnetic field is equal to zero, egnetic induction haBr
value. For an earthquake to occur, it is necestaay the interplanetary
magnetic field changes direction and the magnetitgtionBr is equal to
zero, that is, the positive value oBf should change direction intdr.

The curve fronBr to Hc is called the curve of magnetization reductiome T
value of the interplanetary magnetic field at anpbic is called coercive field
or coercive force.

Tipi an oblik magnetnog dijagrama indukcionog

zemljotresa
nT !

15

1
1
:\\
1

10 —

Times of peak

Magnetization

A =

Bt

-10 Time of occurrence
/ of earthquakes
=5 T T T T T AT T I A e e
1 2 3 4 5 6 7 maj 2010.
Diagram 2.1.

X and Y component of the interplanetary magnetatdfichanges
direction and make the reduction Magnetization emrnent leading to the
occurrence of earthquakes. This means that oné¢ha&nsiame interplanetary
magnetic field performs magnetization and the redoof magnetization of
the observed environment.
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Posle dostizanja maksimalne vrednosti interplanetarmagnetnog
polja Hmax, javlja se maksimalno mageaje sredine u t&i A. Kada
interplanetarno magnetno polje pe da se smanjuje, smanjiease i
magnetna indukcija od do Br. Kada jaina interplanetarnog magnetnog
polja bude jednaka nuli, magnetna indukcija imadmcestBr. Da bi se javio
zemljotres potrebno je da interplanetarno magneipli@e promeni smer a
magnetna indukcij8r bude jednaka nuli, odnosno da od pozitivhe vretino
+Br promeni smer naBr .

Kriva od Br do Hc naziva seKriva razmagne ivanja. Vrednost
interplanetarnog magnetnog polja ukiaHc naziva se Koercitivno polje ili
Koercitivna sila.

Tipi an oblik magnetnog dijagrama indukcionog

zemljotresa
nT |

15

Vreme max. —
magneenja

W

Bt

10

)

T
1
1
1
1
1
1
i
|
1

-10 1 Vreme pojave

zemljotresa

AN

-15 mmmmm\mum\mmm:mHHmmmmuHHmmm\mmumumwm

1 2 3

maj 2010.

I
a
o
~

Dijagram 2.1.

X 1Y komponente interplanetarnog magnetnog polgnjaju smer i
vrSe razmagnévanije sredine Sto dovodi do pojave zemljotresa.

To znaidajedno isto interplanetrano magnetno poljemagne enje
i razmagneivanje posmatrane sredine.
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However, it occurs in nature that one interplanetaagnetic field
performs the magnetization of an environment, ahd teduction of
magnetization, that is, bringing the value of inttut B to zero level is carried
out by other interplanetary magnetic field or tetiuelectric current. This
mostly occurs with strong earthquakes.

20 '
i | The first The second
i magnetic magnetic
15 =1 lines lines

e ——, . cmmomoossbo o=

By
Bt
i . Time of
10 f—+ Magn_etlzatlon | occurrence of [ ———
5 time earthquake |
154 / \:
1 1
1 1
: 1
' 1
'20 \HHH\\HﬁH\HH\H\\HH\HHH\H\H\H\\\H\\\H\\\\HH\HHHH\HHH\HH\\H\HH\HHH\HHHH\H\H\\\H\HH\\\HH\\H\\\HH\HHHH\HHH\\H!\H\\HH\HHHHHHHHHH\H\
5 6 7 8 9 10 11 12 13
Diagram 2. 2.

Period of 6 days between the time of maximum mazgieon and the
time of occurrence of earthquake indicates thatebtonic plates behave as
the magnetic battery plates with few losses. Theams that the remanent
induction Br retained great value and strong foraigagnetic field would be
necessary to bring it into the zero level.
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Me utim, u prirodi se doga da jedno interplanetarno magnetno polje
vrSi magneenje sredine a da se razmagumanje, odnosno dovenje
vrednosti indukcije B na nulti nivo vrsi drugim @rplanetarnim magnetskim
poljem ili telurskom elektrinom strujom. Ovo se n&@S e dogaa kod sna nih
zemljotresa.

20 : 1
) 1
1 1
: 1
\ 1
15 = Prva Druga !
1| magnetna linija magnetna linija | 1
1 1
: 1
10 4 \ :
i 1
' 1
| 1
: 1
5 4 1
1
: |
: : By
o4 | —_
; : Bt
. 1
[ 1
_5 - : 1
\ 1
| 1
0 1
' 1
-10 +—+ Vreme P
i | magneenja Vreme !
15 | | sredine || zemljotresa ||
I/ \ :
) 1
[ 1
1 1
'20 \HHHH\\:H\H\H\HH\\\HH\\H\HHH\H\\HH\\\HH\\HH\\H\\HHHH\HHH\HH\H\\HH\\HHH\HH\H\\HHH\H\HHH\H\H\H\\\HH\\HHHH\\5\\H\H\\\H\HHHHHHHHH\H
5 6 7 8 9 10 11 12 13
Dijagram 2. 2.

Period od 6 dana izme vremena maksimalnog mageeja i vremena
pojave zemljotresa ukazuje da se tektonske eplponaSaju kao ple
magnetnog akumulatora sa malim gubicima.

To znai da je remanentna indukcija Br zadr ala velikudmest pa je
za njeno dovoenje na nulti nivo potrebno sna no strano magneioige.
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2.3.7. Earthquake Intensity

The magnetic field energy of an environment is étughe work that
the current source spend on establishing the miagndield.
However, when there is no strong magnetic fieldni@ke the reduction of
magnetization of an environment, remanent indudBors gradually reduced
because of energy losses due to hysteresis osldsgeto eddy currents.

After a certain time when the value of the remameahction Br is so
low, then the weak interplanetary magnetic field cause the reduction of
magnetization of an environment which causes loerawge force, that is,
weak earthquake.

In the special case, the reduction of magnetizati@r some time may
occur gradually naturally due to losses and themeths no occurrence of
earthquake.

Regardless of the degree of magnetization of am@mwent, a trigger
impulse is necessary for an earthquake to occertask of which is to bring
the remanent induction to zero, that is the pdimoercive field.

All these indicate that each site has specific raigrcharacteristics
that determine the intensity of earthquake.

The ratio of magnetic induction and intensity oé timterplanetary
magnetic field defines the permeability of an eomment

Sites that have a high remanent inductsrand large coercive field
make powerful earthquakes.

As the product oB and the absolute valukl|| is greater, for the given
environment, so the earthquake is more powerful.

Therefore, the produ¢Br | Hc |), whereHc is the absolute value, can
be called a factor of the earthquake intensity.

For an earthquake to occur, it is necessary thaethonditions are
fulfilled: strong interplanetary magnetic fieldufaor gap and trigger impulse.

In nature, there is a trinity at all natural phereom.
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2.3.7. Snaga zemljotresa

Energija magnetnog polja sredine jednaka je raduskaujni izvor
utrosSi na uspostavljanje magnetnog polja.

Me utim, kada nema snanog magnetnog polja da izvrSi
razmagneivanje sredine, remanentna indukcija Br postepemcraanjuje
zbog gubitaka energije usled histerezisa ili gidaitasled vrtlo nih struja.

Posle odreenog vremena kada se vrednost remanentne indukcije
toliko smanji, onda slabo interplanetarno magngdolje mo e da izazove
razmagneenje sredine Sto uzrokuje pojavu slabe koercitisite, odnosno
slabe elektromagnetske sile Sto za posledicu iataz#mljotres.

U posebnom slwaju razmagneavanje sredine posle nekog vremena
mo e do i postepeno prirodnim putem usled gubitaka i tadea pojave
zemljotresa.

Bez obzira koliki je stepen namageeosti neke sredine, da bi se javio
zemljotres potreban je triger impuls koji ima zadtatla izvrSi dovoenje
remanentne indukcije na nulu, odnosno n&u&oercitivnog polja.

Triger impuls se registruje na seizmogramu kao prinarni talas
zemljotresa.

Sve to ukazuje da svaka lokacija ima o@me magnetske
karakteristike koje odrelju snagu zemljotresa.

Odnos magnetske indukcije i jae interplanetarnog magnetskog polja
definiSe permeabilnost sredine

Lokacije koje imaju veliku remanentnu indukciju Br veliko
koercitivno polje stvaraju sna ne zemljotrese.

Sto je proizvod i apsolutne vredno$l| ve i, za posmatranu sredinu,
to je zemljotres sna niji.

Zato se proizvod Br|Hc| ), gde jeHc apsolutna vrednost, mo e
nazvatiFaktorom snage zemljotresa

Da bi se javio zemljotres potrebno da se ispuneigiova, sna no
interplanatarno magnetno polje, rased ili procepiger impuls, odnosno
okidni impuls. U prirodi postoji trojstvo kod svprirodnih pojava.
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2.3.8. Calming earthquake

In operative seismology, process after the firsickhis called the
calming of earth. However, in the literature canfwend that the value of
remanent inductioBr and strength coercitive field depends on thedrgsis
curve. If the product{Br| Hc|) Power Factor of the earthquake, then any
reduction in strength of the interplanetary magnéeld creates a special
cycle hysteresis. With decreasing strength of tkerplanetary magnetic field
will decrease the value of the prod{Bt| Hc|) and will decrease the intensity
of earthquakes. Reducing the volume interplanatarnoagnetic field,
indicated as, b andc, create different hysteresis cycles.

H
a
b
C
/\ A B
/\
| \V
Bra !
\ i
Brb :
Brc
-H ' +H
-Hca -Hcb -Hcc c b a
Fig. 2. 4.

The strongest earthquake in the first cage{e produci{Bra | Hca |) and
weakest in casecl when the product Brc |Hcc |) the smallest. Therefore,
the causes of the reduction of intensity of subsatishocks should be sought
in variations of the hysteresis cycles and reduactb the intensity of the
interplanetary magnetic field.
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2.3.8. Smirivanje zemljotresa

U va e 0j seizmologiji proces posle prvog udara nazivarsgivanje
tla. Me utim, u strunoj literaturi mo e se nd da vrednost remanentne
indukcije Br i jaina koercitivhog polja zavisi od krive histerezigso je
proizvod @r|Hc|) faktor snage zemljotresa onda svako smanjenjmga
interplanetarnog magnetnog polja stvara posebatuscikisterezisa. Sa
smanjenjem jane interplanetarnog magnetnog polja smangvae vrednost
proizvoda Br|Hc| ) pa e se smanjivati i jana zemljotresa. Smanjenje jae
interplanatarnog magnetnog polja, ozre kao a, b i ¢ stvaraju raze
cikluse histerezisa.

H
a
b
C
/\ A B
/\
| \V/
Bra !
\ i
Brb :
Brc
-H i +H
-Hca -Hcb -Hcc c b a
Prikaz 2. 4.

Najja i zemljotres je u prvom slaju (a) kod proizvod#éBrajHca) a
najslabiji u sluaju (c) kada je proizvodfc|Hcd) najmanji. Zato uzroke za
smanjivanje snage naknadnih udara treba traiti arijacijama ciklusa
histerezisa i smanjenju jae interplanetarnog magnetnog polja.
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Any reduction of the hysteresis curve reducesséthae of the product
(Br | Hc |), actually the force of earthquakes.

Thus, re-strikes are not dependent on settlinguahebut on reducing
the value of the producB( | Hc |).

ﬁy .

Diagram 2.3

Each strike of an earthquake uses accumulatedjeinea magnetic
field. When the accumulated magnetic energy ofrstirenment returns to the
state before magnetization, earthquake strikeseceas

However, re-hit earthquak®aay occur as a result of subsequent with
new energies.

(Haiti earthquakes)
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Svako smanjivanje krive histerezisa smanjuje vretinmoizvoda
(Br|Hc|), odnoso snagu zemljotresa.

Tako ponovni udari ne zavise adhirivanja tla ve od smanjivanja
vrednosti proizvodaBr |Hc|).

Dijagram 2.3

Svaki udar zemljotresa troSi akumuliranu energipagnetnom polju.
Kada se akumulirana magnetna energija sredine vrati stanje pre
magneenja, udari zemljotresa prestaju.

Me utim, ponovni udari zemljoresa mogu se javiti kasslpdica
naknadnog magnenja novim energijama.
(Haiti zemljotres)
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2.3.9. Reverse Time

Under reversible over time means the time whiclpssa from the
moment of maximum Magnetization and coercive fdrie appearance or
occurrence of earthquakes.

Reverse time is a function of several parametadscating that each
site at the maximum level of Magnetization has reite time. At different
locations Magnetization curve is different so itesersible time differently.

Krive magnetisanja raziitih sredina ~  ;------------- |

Sredina 2

v

Hc ";

R T R

:
— brev —

e t1 rev »
|

Fig. 2.5.

Each location has its own time of magnetization dmde of
magnetization reduction, that is, the time for whibe accumulated energy
localized in a magnetic field is returned. One csrtee knowledge that the
magnetic characteristics of the observed locat&erahine the time when an
earthquake will occur and by which intensity. Religsgs of the intensity of a
foreign field, that is, the interplanetary magnédiedd, if the magnetization of
an environment is weak, the earthquake will be weak
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2.3.9. Reverzibilno vreme

Pod reverzibilnim vremenom podrazumeva se vremeoestkod koji
protekne od trenutka maksimalnog magmga do pojav&oercitivne sile Hc,
odnosno pojave elektromagnetske sile koja izaztvaljptres.

Reverzibilno vreme je funkcija viSe parametarauitazuje da svaka
lokacija pri maksimalnom stepenu magaja ima svoje reverzibilno vreme.
Kod razli itih lokacija kriva magneenja je razliita pa je reverzibilno vreme
razli ito.

Krive magneenja razliitih sredina ;------------- |

&

Sredina?2

Hc

I rev >

Prikaz 2.5.

Svaka lokacija ima svoje vreme mageeja i vreme razmagnieanja,
odnosno vreme za koje se v@aakumulirana energija koja je lokalizovana u
magnetnom polju. Tako se dolazi do saznanja da etskm karakteristike
posmatrane lokacije odreju vreme kada e se javiti zemljotres i kojom
snagom. Bez obzira kolika je snaga stranog poflapsno interplanetarnog
magnetskog polja, ako je mageaje sredine slabo, zemljotres biti slab.
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2.4.1. Magnetic flux

Magnetic flux and flux vector magnetic inductios,ane of the most
important parameters of magnetic fields in reseasbmic movement. Flux
density of magnetic inductioB through a surface S, which relies on the
contour C is defined by the surface integral.

= BdS= BdScosB,n)
S S

- where dS is a vector whose intensity is equtdeelementary surface
dS, and has a direction and the directiamormal to the surface. The positive
direction of normal is defined as a rule, the righit in relation to the arbitrary
chosen positive direction of going along the contou

—»> —>
ds B Princip
neprekidnosti
linija

Fig. 2.6.

Flux densityB is subject to the law of conservation of flux,@adput
flux vegtor B through no matter which surface is&do zero BdS =
0

This law describes the continuity of lines of magmmduction vector
as the lines close to him. The principle of contyand flux conservation law
applies to all areas.

In seismology maximum value is determined by tl tomponent
of the interplanetary magnetic field that is peigienlar to the line between
two tectonic plates and faults.
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2.4.1. Magnetni fluks

Magnetni fluks, odnosno fluks vektora magnetskiiktije, je jedan
od najva nijih parametara magnetnog polja kod isteaja seizmi kih
kretanja. Fluks vektora magnetske induk&j&roz neku povrsinu S, koja se
oslanja na konturu C definiSe se povrSinskim irgtgn.

= BdS = BdS cosB,n)
S S

- gde jedSvektor iji je intenzitet jednak elementarnoj povrsit,a
ima pravac i smer normatena tu povrsinu. Pozitivan smer normale odie
se po pravilu desne zavojnice u odnosu ha proizeagabrani pozitivan smer
obila enja po konturi.

—»> —>
B Princip
neprekidnosti
linija

Prikaz 2.6.

Fluks vektoraB podle e zakonu o konzervaciji fluksa pa izlazniki
vektoraB kroz ma koju povrSinu jednak je nuli

OBds =0
vaj zakon opisuje neprekidnost linija vektora magke indukcije
jer se linija zatvaraju same u sebe. Princip negrasti, odnosno zakona o
konzervaciji fluksa va i za sve sredine.
U seizmologiji maksimalna vrednost fluksa odrea je komponentom
interplanetarnog magnetnog polja koja je upravnalimgu izme u dve
tektonske ploe ili raseda.
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2.4.2 Magnetic circuit

To earthquake occurred on a site needs to ocdineimterior of the
Earth induced by electric current. The electrioalrent creates a magnetic
field and magnetic field magnetization is obserlaghtions. This means that
the Earth's interior is current contour throughethilows induced by electric
current that includes an environment. To assighénmagnetization we need
a magnetic circuit. Under the magnetic circuit weam a collection of bodies
and environments, which form a tube which closesrttagnetic flux. The
cross-section tubes and magnetic permeability ®bibdy and environment,
which affects tube, may be changing but the eleamgritux in each section
of the tube is the same.

Fig. 2.7. S lo N

Suppose that the observed location, where themagnetization,
located between two tectonic plates between whigret is a gap. Let
konduciona induced electric current forms a magndticuit in the form of
the torus. Provided that the flux leakage is ndgtbm the gap then

This means that lines of magnetic induction pdssugh the gap
without interruption.
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2.4.2. Magnetsko kolo

Da bi se javio zemljotres na nekoj lokaciji potrebda se u
unutrasnjosti Zemlje javi indukovana elektra struja. Elektrina struja stvara
magnetno polje a magnetno polje vrSi magmge posmatrane lokacije. To
znai da u unutraSnjosti Zemlje postoji strujna kontlaz koju tee
indukovana elektrha struja koja obuhvata neku sredinu. Da bi seSiovr
magneenje potrebno je da postoji magnetsko kolo. Podniasgim kolom
podrazumevamo skup tela i sredina, koji obrazujwtu kojoj se zatvara
magnetski fluks. Popreni presek tube i magnetska permeabilnost tela i
sredina, koje zahvata tuba, mogu biti promenljii elementarni fluks u
svakom preseku tube je isti.

Prikaz 2.7.

Pretpostavimo da se posmatrana lokacija, na kdggpzi do
magneenja, nalazi izmeu dve tektonske pl@ izme u kojih postoji procep.
Neka indukovana konduciona elekira struja obrazuje magnetsko kolo u
vidu torusa. Pod uslovom da je zanemareno rasighiga u procepu onda
je

= BS = BO S0 (3.8.1)

To znai da linije magnetske indukcije prolaze kroz prodegz

prekidanja.
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When the application of Ampere's law on the circelantour, which
coincides with the axis of the magnetic circuit @sduming no losses due to
eddy currents then

O HAl = HI +HOIO = 0ureeeeeeeee e (3.8.2))
H =-(o/l)Ho
In accordance with realcijom (3.8.1)
Bo =nmoHo = (S/SoB paje
H = -(0S/ISO)B/NOD.....cccovveiiiiiiiiiiiiii, 843.)

The minus sign indicates that the field strength Hand magnetic
induction B in an environment magnetiSe have oppads directions. The
gap field strength H and magnetic flux density B hae the same directions.

Gap weak magnetic field in the tectonic plates anthe stronger
field in the gap or the space between two tectonpiates and faults.

This natural phenomenon is a consequence of tipeaapnce of
magnetic masses on both sides of plate boundarfesiits. Field vector H in
a magnetic circuit with a gap between two tectgiates can be considered
as a result of superposition of the field thatf@asource of which comes from
the induced electric current and the original fieldhich originates from the
magnetic mass at the poles. This means each tegiate is a magnetic pole.
The gap between the two tectonic plates a field Itl@s no source of the
original magnetic field have the same directiortlsat the fields add up and
give the resulting magnetic fieldo = B/mmo. The tectonic plates originally
magnetic field has the opposite direction from narese magnetic field and
the field subtracted.

The gap between the two tectonic plates makes thesttibution of
magnetic field in the magnetic circuit uneven.

Analysis of the distribution of the magnetic fiekhd magnetic
induction indicates that earthquakes focus can balgaught faults or gap, in
accordance with the relation (3.6.1.).

Mathematical relationships show that the faults gags behave as
magnetic batteriesMaximum capacity of magnetic battery occurs in a
subduction zone.
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Kada se primeni Amperov zakon na kru nu konturyakse podudara
sa osom magnetskog kola i pod pretpostavkom da geiitaka usled
vrtlo nih struja tada je

O Hdl = HIl + HOIO = 0ueoeeee e (3.8.2))
H =-(o/l)Ho
U skladu sa relacijom (3.8.1)
Bo =noHo = (S/SoB paje
H = -(0S/ISO)B/ND......cccoovviiiiiiiiiiii, 843.)

Znak minus pokazuje da ja ina polja H i magnetska indukcijaB u
sredini koja se magnetiSe imaju suprotne smerove. pfocepu ja ina polja
H i magnetska indukcijaB imaju iste smerove.

Procep slabi magnetno polje u tektonskim pleama a ja a polje u
procepu, odnosno u prostoru izmeu dve tektonske ploe ili raseda.

Ovaj prirodni fenomen je posledica pojave magnatskasa sa obe
strane tektonskih pla ili raseda. Polje vektora H u magnetskom kolu sa
procepom izmeu dve tektonske pl@ moe se smatrati kao rezultat
superpozicije bezizvornog polja koji patiod indukovane elektme struje i
izvornog polja koje pote od magnetskih masa na polovima. To zsaaka
tektonska ploa predstavlja jedan magnetski pol. U procepu, iamdve
tektonske ploe bezizvorno i izvorno magnetno polje imaju istiesnpa se
polja sabiraju i daju rezultuje magnetno polj¢io = B/nmo. U tektonskim
plo ama izvorno magnetsko polje ima suprotan smer oziz\b@nog
magnetskog polja pa se polja oduzimaju.

Procep izme u dve tektonske ploe ini raspodelu magnetnog
polja u magnetskom kolu neravhomernom.

Analiza raspodele magnetskog polja i magnetskekicighiukazuje, da
hipocentar zemljotresa mo e biti samo u procepuakedu, i u skladu sa
relacijom (3.6.1.).

Matemati ke relacije pokazuju da se rasedi i procepi ponakap
Magnetni akumulatori. Najve i kapacitet magnetnih akumulatora javlja se u
zoni subdukcije.
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2.5.1. Ways of Magnetization

Each occurrence of inductiorof electric currents inside the Earth
causes Magnetization environment. In most casesbtamgtion is performed
telluric electric currents. However, the strong Matization environment at
the local level is done with Current Field. (Jete8m). If the Current Field
above the gap or fault leads to uneven distributibmagnetic fields in the
Earth's interior and then reported conditions fieraccurrence of earthquakes
induction.

Magnetization tectonic plate Current Field in tlogthern hemisphere

The field of high

The field of low Current Field atmospheric pressure

atmospheric pressure | (Jet Stream)

-
N - - T prrey ~~l — =

Plate Gep or Fault * Plate
tectonic tectonic

Magnetic field lines

Fig. 2. 8.

Magnetization is carried out through joint effods electrons and
protons. Magnetic lines generated by magneticdipkhetrate the magma and
make Magnetization magma. To avoid the silent gledischarge, the
existence of the gap between two tectonic platee.gap acts as an electrical
insulator betwen two tectonic plates.
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2.5.1. Naini magne enja

Svaka pojava indukcije elektnih struja u unutrasnjost Zemlje izaziva
magneenje sredina. U véni slu ajeva magneenje se vrSi telurskim
elektri nim strujama. Meutim, sna na magnenja sredina na lokalnom
nivou vrsi se Strujnim poljima.(Jet Stream) U sl da se strujno polje nalazi
iznad procepa ili raseda dolazi do neravhomerreodede magnetnog polja u
unutrasnjosti Zemlje i tada se javljaju uslovi zajgvu indukcionih
zemljotresa.

Magne enje tektonskih plaa strujnim poljem na severnoj hemisferi

Polje niskog Strujno polje Polje visokog
atmosferskog pritiska atmosferskog pritiska
¢” S,
\N____—»,’ Lot N‘_N____—’
Tektonska Procep ili rased Tektonska
plo a plo a
Siiibrotonl i o Eekdroni T
Prikaz 2. 8.

Magne enje se vrSi zajedrkim delovanjem elektrona i protona.
Magnetne linije tako stvorenog magnetnog polja ptodi magmu i vrSe
magne enje magme Da ne bi doSlo do tihog elektnog pra njenja
neophodno je postojanje procepa izmealve tektonske pl@. Procep ima
ulogu elektrinog izolatora izmeu dve tektonske ple.
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It is known that variable electric fields inducevariable magnetic
field. If it is known that the electric and magmrdield, two aspects of a single
electromagnetic field, then the electric field Ire tatmosphere and magnetic
field inside the Earth's natural phenomena arepimsdle. Electric and
magnetic fields are always at an angle of 90 degree

1<

Vertically polarized magnetic field in the
Earth's interior

\
7

Horizontally polarized electric field
in the atmosphere

Fig. 2.9.

With horizontal polarization of complementary etecfields in the
atmosphere, the complementary magnetic fields wattical polarization
occur in the Earth’s interior.

This type of magnetization in the atmosphere isgazed as the form
of complementary fields of atmospheric press(#@09. Volume Il, Belgrade
School of Meteorolgy)
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Poznato je da promenljiva elekina polja izazivaju promenljiva
magnetna polja. Ako se zna da su elektrii magnetno polje dva vida jednog
jedinstvenog elektromagnetnog polja, onda su elekt polje u atmosferi i
magnetno polje u unutraSnjosti Zemlje nerazdru iperodne pojave.
Elektri no i magnetno polje nalaze uvek pod uglom od 90este

1<

Vertikalno polarizovano magnetno poljg
u unutrasnjosti Zemlje

\
7

Horizontalno polarizovano elektno polje
u atmosferi

Prikaz 2.9.

Kod horizontalne polarizacije komplementarnih elekti nih polja
u atmosferi, u unutrasnjosti Zemlje javljaju se konplementarna
magnetna polja sa vertikalnom polarizacijom

Ova vrsta magnenja u atmosferi se prepoznaje u obliku
komplementarnih polja atmosferskog pritisk§2009. Sveska druga
Beogradske Skole meteorologije).
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Representation of the connection between eleatdcnaagnetic fields

Horizontally polarized electric field

The field of low atm. pr. Thelél of high pressure The field of low gsare
Protons Elektrons Protoni
Protoni Elektroni I Protoni |
; Rased —
- Magnetlc field F'>I
ate_ lines ~ elie
tectonic g | tectonic
1 l )
I
I

Magma

670km Hipocenter

6/0Kkm Hipocentar
1

1Ay

Vertical polarization of the magnetic field in themagma

Fig. 2.10.

Under the influence of complementary fields of adplweric pressure,
an electric horizontal meteorological front is lgeareated in the atmosphere.
In the interior of the Earth, caused by magnetimglementary fields, a
seismic front is created which can be ascendirdgscending.

At earthquakes that occur at great depths, magtetizis performed
in a magnetic field of the gap where convectiorrenirof magma goes. After
magnetization, vertical descending current of magraaries away the
magnetized part of magma at depth where the eakiegqoccurs. (maximum
depth of the earthquake is about 670 kilometerkg Basis of induction of
earthquakes is the existence of the Current Fiblove the location of
earthquakes.

At locations where there is vertical upward flowrmagma rise to a
volcano.
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Prikaz povezanosti elektnih i magnetnih polja
Horizontalna polarizacija elektnih polja u atmosferi

Polje niskog atm. pritiska Polje visokog atm. igkid Polje niskog atm. pritiska

Protoni Elektroni Protoni
> =" —>>
— Vulkan <-|_ Rased -q"..b
: Linije magnetnog iz :
Tektonska , polja - Tektonska oza
plo a plo a

Magma 2 ”

~ Hipocentar

Vertikalna polarizacija magnetnih polja u magmi

Prikaz 2.10.

Pod dejstvom komplementarnih polja atmosferskogisga u
atmosferi se stvara elektni horizontalni meteoroloski front. U unutrasnjost
Zemlje, pod dejstvom magnetnih komplementarnihgyajvara se vertikalni
seizmi ki front koji mo e biti uzlazni ili silazni.

Kod zemljotresa koji se javljaju na velikim dubinammagneenje se
vrSi u magnetnom polju procepa gde prolazi konvaka&istruja magme. Posle
magneenja, vertikalna silazna struja magme odnosi naet@Egani deo
magme u dubinu gde se javlja zemljotres. (Maksimalnbina zemljotresa je
oko 670 kilomertara.)

Osnova svih indukcionih zemljotresa je postojahjgjsog polja iznad
lokacije zemljotresa.

Na lokacijama gde postoji vertikalni uzlazni tok gnae dolazi do
pojave vulkana.
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Electrons extend right from the direction of tlaglial velocity of the
current field and protons to the left. The elecsraneate the fields of high
atmospheric pressure and serenity. The protongectbe fields of low
atmospheric pressure and clouds and bad weathem Wbre is fault or a gap
between the fields of low and high atmospheric gues then occurs
magnetization occurs in the Earth’s interior.

At magnetization of tectonic plates, one plate isgxepositive and the
other negative convection electric loads and thasniduction electric current
is being established.

The gap between the tectonic plates does not aftev electric
discharge of tectonic plates and the degree ofgehdhat is, magnetization
depends on the conductance of the gap.

An example of complementary fields of atmospheri@spure

IAnalysis chart valid 06

Senie|  Protons

,,;, h A y ) j"’\'}w/ p H

metoffice.gov.uk
© Crown Copyright

B MetOffice

If the Fault or the gap is on the line connectihg centers of
complementary fields leads to Magnetization.
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Desno od smera radijalne brzine strujnog poljatotose elektroni a
levo protoni. Elektroni stvaraju polja visokog atsferskog pritiska i vedrinu.
Protoni stvaraju polja niskog atmosferskog pritiskstvaraju oblanost i
nevreme. Kada se izme polja niskog i visokog atmosferskog pritiska zala
rased i procep tada dolazi do magrga unutrasnjosti Zemlje.

Kod magneenja tektonskih pla jedna ploa prima pozitivha a druga
negativna konvekciona elektna optereenja i na taj ndn uspostavlja se
indukciona elektrina struja. Procep izma tektonskih ploa ne dozvoljava
elektri no pra njenje tektonskih pl@ a od provodnosti procepa zavisi stepen
naelektrisanja odnosno mageeja.

Primer komplementarnih polja atmosferskog pritiska

Strujno polje Protoni

2

Meteoroloski front |

.
s~ metoffice.gov.uk
ksl © Crown Copyright

Karta 2.1.

Ukoliko se na liniji koja spaja centre komplementia polja nalazi
rased ili procep dolazi do magnetisanja.
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2.5.2. Correlation between volcanic eruptions andagthquakes

Studies have shown that the relatively close locatithere is a
simultaneous occurrence of earthquakes and voleamigtions. There is a
perception that earthquakes cause volcanic eruptidmwever, in the
heliocentric meteorology eruption and earthquakesadjacent sites also
caused a Current Field. After opening the Curreeldrcreated the field of
low and high atmospheric pressure. When the limnecting the centers of
atmospheric forcing find volcano and faults, thare conditions for the
simultaneous occurrence of volcanic eruptions amthquakes.
Showing simultaneous occurrence of earthquakevalednoes

Horizontal polarization electric fields
Complementary fields of atmospheric pressure

Vertical polarization of magnetic fields

Fig. 1.11

Eruptions and seismic movements of the volcanotlaeephysical
nature and occur under the influence of verticalelpng of magma generated
by the vertically polarized complementary magnefields. Seismic
movements occur only in the vicinity of the volcanegardless of the power
eruptions. However, the seismic motion in the etenagnetic low earthquake
and spread over long distances. Based on thesadsdie can conclude that
mutual earthquakes and volcanoes do not exist.i®rilgere is no volcano
electromagnetic conditions for the occurrence athegmake.Physical and
electromagnetic motions have different parameters
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2.5.2. Povezanost vulkanskih erupcija i zemljotresa

Istra ivanja su pokazalda na relativno bliskim lokacijama, dolazi do
istovremene pojave zemljotresa i erupcije vulkaRastoji misljenje da
zemljotresi izazivaju erupciju vulkana. Md&im, u heliocentringj
meteorologiji erupciju vulkana i zemljotresa naskim lokacijama izaziva
jedno isto strujno polje. Znamo da se posle otjaratrujnih polja stvaraju
polja niskog i visokog atmosferskog pritiska. Kagka na liniji koja spaja
centre atmosferskih polja navulkan i rased postoji moguoost istovremene
pojave erupcije i zemljotresa.

Prikaz istovremene pojave zemljotresa i vulkana

Horizontalna polarizacija elektnih polja
Komplementarna polja atmosferskog pritiska

Vertikalna polarizacija magnetnih polja

Prikaz 2.11

Erupcija i seizmika kretanja kod vulkana g$izi ke prirode i javljaju
se pod dejstvom vertikalne uzlazne struje magme kbyaraju vertikalno
polarizovana komplementarna magnetna polja. Kaiseizmika kretanja
javljaju se samo u okolini vulkana, bez obzira nagu erupcije. Meutim,
seizmi ka kretanja kod slabog zemljotresa su elektromagnigbrostiru se na
veliku daljinu. Fizika i elektromagnetna kretanja tla imaju rapd
parametre. Na lokaciji vulkana nema elektromaghetisiova za pojavu
zemljotresa. Na osnovu ovih saznanja mo e se zaklga me usobni uticaj
zemljotresa i vulkana ne postoji.
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2.5.2. Figure in the Mirror Principle

There is another way of magnetization in the natuhéch occurs
during the cyclonic activity (bad weather) in titenasphere by the principle
of figure in the mirror.
Representation of proton magnetization of fault byprinciple of figure in
the mirror

Protons

Cyclonic convection current
contour in the atmosphere

Current Field | —————= - >

Hipocenter

Fig. 2. 12.

The formation of rain drops is an atomic procdsd bccurs in two
steps. The first step is the creation of a clowgbdry aggregation of hydrogen
and oxygen that are part of the solar wind, thahis current field. The second
step is the creation of raindrop by electron vaderifter the opening of the
current field, heavy ionized particles of the saland "bomb" a cloud with
cloud drops and link polarized molecules of cloudpd by electron valence.
This means that only by the arrival of the currgekd, which carries the
particles of the solar wind, it comes to the forerabf cloud and rain drops.
The maximum opening of the current field is durthg largest precipitation
amount.
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2.5.2. Princip lika u ogledalu
U prirodi postoji joS jedan nan magneenja koje se javlja za vreme
ciklonske aktivnosti (nevremena) u atmosferi, nagypu lika u ogledalu.

Prikaz protonskog magneenja raseda principom lika u ogledalu

Protoni

Ciklonska konvekciona strujna
kontura u atmosferi

=g

Strujno polie =~ - ,:_.,
I

Indukovano magnetno

kolo Mag ma

Prikaz 2. 12.

Nastajanje kisSnih kapi je atomski proces koji sgala iz dva koraka.
Prvi korak je stvaranje oblae kapi sjedinjavanjem vodonika i kiseonika koji
se nalaze u sastavu Sewmog vetra, odnosno u strujnom polju. Drugi komk |
stvaranje kiSne kapi elektronskom valencijom. Te$bwizovane estice
Sunevog vetra posle otvaranja strujnog polja “bombprdwblak sa
obla nim kapima i elektronskom valencijom vezuju polaxiane molekule
obla nih kapi.

To znai da tek dolaskom strujnog polja, koje nosstice Sunevog
vetra, dolazi do stvaranja obhah i kiSnih kapi. Maksimalno otvaranje
strujnog polja je za vreme naj\vekoli ine padavina.
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Thus, the precipitation amount can be used torohite the date of
maximum magnetization. Typical examples of protartlguakes in Serbia
are expressed in terms of precipitation.

SRBIJAM4.0 dubina 3km 13.04.1978.
lit/ m2

20 Times of peak : Earthquake
18 Magnetization [\, . | 18.05.24UTC
16 | mt

14 — - ﬁ—

12 . -

10 R B .
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Padavine M43 dubina 3km 23.07. 1986.
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~Sa !
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Diagram 2.5.
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Tako se koliina padavina mo e Kkoristiti za odreanje datuma
maksimalnog magnenja. Tipini primeri protonskih zemljotresa u Srhbiji
izra eni preko padavina

SRBIJAM4.0 dubina 3km 13.04.1978.
lit / m2
20 | Vreme maksimalno - Zemljotres u
18 magneenja ™~ 18.05.24 UTC

|
TR

4
2 4 - ! 1 b |
0

7 8 9 10 11 12 13 14 15 16 17 april1978.

Padavine M43 dubina 3km 23.07. 1986.
lit/m2
25 T
Vreme maksimalnog ~, — | Zemljotres u
20 magneenja '+ | 00.05.55UTC
15 ;
10 :
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o ‘ ‘ ‘ |:| —= o ‘ ‘
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Dijagram 2.5.
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Strongest earthquake, which was officially regestiein Serbia, had a
magnitude M6.0 occurred in Kopaonik 18th May 198@0.13.6 UTC.

During the month of May 1980th year over Serbiaspdsthe three
Current Fields, which caused great precipitatidme @verage rainfall in May
were about 55 liters. However, in May 1980th yedirf24.6 liters of rain per
square meter.

One of the three Current Fields, which came from direction of
southwest (245 degrees) cause the induction eatflequith a seismic focus
at a depth of 9 kilometers

KOPAONIK M6.0  18.maj 1980.
lit / m2
14 :
Times of peak
12 — Magnetization
|
10 ' earthquake
N 1| 2013.6UTC
8 I
1
/
1
6 1
1
|
1
4 1
1
|
2 t
1
0 |
15 16 17 18 19 20
Diagram 2..6

It was noted that in Serbia are powerful earthgsateen the Current
Field comes from the southwest. (Kraljevo earthguatk 3 November 2010.)

- Serbia M4.8, depth of 2km, October 1, 1972;

- Serbia M4.1, depth of 3 km on 20 May 1985;




Beogradska Skolateorologije 71

Najjai zemljotres, koji je slubeno zabele en u Srbijmao je
magnituduM6.0 a dogodio se na Kopaoniku 18. maja 1980. godi?@.13.6
UTC.

U toku maja meseca 1980. godine preko Srbije are8ltri strujna
polja koja su izazvala velike padavine. Presepadavine u maju su oko 55
litara. Me utim, u maju 1980. godine palo je 124,6 litara kp® metru
kvadratnom.

Jedno od tri strujna polja koje je doSlo iz prayegozapada (245
stepeni) izazvalo je indukcioni zemljotres sa kg@rom na dubini od 9.
kilometara.

KOPAONIK M6.0  18.maj 1980.
lit / m2
14
Vreme maksimalnog
12 — magneenja
I
10 4 ! Zemljotres u
I 20.13.6 UTC
|
8 i
I/
1
6 i
1
|
1
4 1
1
|
2 1
1
. [
15 16 17 18 19 20
Dijagram 2.6.

Zapa eno je da se u Srbiji javljaju sna ni zemlgdr kada strujno polje
dolazi iz pravca jugozapada. (Kraljekazemljotres 3. novembra 2010.)

- Srbija M4.8, dubina 2km, 1. oktobra 1972;

- Srbija M4.1, dubina 3km 20. maja 1985;
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2.6.1. Telluric earthquakes

Free electrical loads that enter the atmospheragir the Planetary
Magnetic Door created by the induction in the Eamtimducted electrical
current, called telluric currents. When the magniaties of the interplanetary
magnetic field made the free electrical loads veittarge electrical charge,
then the telluric current strengths and rise tcagmetic storm.

nT Magnetic line 4 August 2010 (ACE)
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Dijagram 2. 7.

H component of geomagnetic field. Credit: Tromsm@wgy/sical Observatory
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When comparing the diagrams 2.7. and 2.

8. obtdined/ledge about

the correlation of these two time parameters. is Way proves the effect of
free electrical load on the occurrence of tell@fectric currents
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2.6.1. Telurski zemljotresi

Slobodna elektrha optereenja koja ulaze u atmosferu kroz
Planetarna magnetna vrata stvaraju putem indukicij@utrasnjosti Zemlje
kondukcione elektrne struje, koje nazivamo telurskim strujama. Kada
magnetna linija interplanetarnog magnetnog polj@ede slobodna elektna
optereenja sa velikim elektrnim nabojem, tada su telurske struje jake i
dolazi do pojave magnetne bure.

T Magnetna linija 4. avgusta 2010.
n
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0 indukcije
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Dijagram 2. 7.
H komponenta geomagnetskog polja. Credit: TromsgopBgsical
Observatory (TGO)
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Kada se uporede dijagrami 2.7. i 2.8. dobija se@ae o korelaciji
ova dva vremenska parametra. Na ovajmdokazuje se dejstvo slobodnih
elektri nih optereenja na pojavu telurskih elektnih struja.
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North telluric electric currents flow in the interiof the Earth from
north to south pole. The depth of telluric electtiwrent depends on the
strength of the interplanetary magnetic field. Wisathe strength of telluric
currents that strengthens the depth of the larggeheral, the telluric currents
flow at a depth of 1 to 10 kilometers. However, shreng telluric currents can
reach depths of up to several hundred kilometeds cam then be trigger
(trigger) pulse with the induction of earthquakdsgeeat depths. It is a
continuous process, which has a global character.

Electric current density per unit volume is smaltlanagnetization
poor in Europe, and so the phenomenon of stromgjarit earthquakes is not
possible. With a narrowing of the European contintre density of electric
telluric current increases and the magnetizatioerofironments is stronger
and occurrence of earthquakes more frequent. Teeglly occur at locations
where the land narrows in the Balkan, the Apeniing Iberian Peninsula.
The highest density of telluric currents occurgteBalkan Peninsula and the
Apennine, and the lowest in the Iberian Peninsula.
The flow of the main European telluric currents.

e b
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i

—— — 4
0 200 400~ 600 km *

Map. 2.2
In Europe there are three flow of telluric curredtao flow of telluric

currents linking Europe and Africa and one fromdpa, the Middle East.
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Severne telurske elektrie struje teku u unutraSnjosti Zemlje od
severnog do ju nog pola. Dubina telurskih elektih struja zavisi od snage
interplanetarnog magnetnog polja. Sto je snagasidhu struja jaa to je
dubina vea. U principu, telurske struje teku na dubini odol10 kilometara.
Me utim, sha ne telurske struje mogu da dostignu dukdio viSe stotina
kilometara i tada mogu biti okidni (triger)impulsdkindukcionih zemljotresa
na velikim dubinama. To je stalni proces koji imal@lni karakter.

Gustina elektrine struje po jedinici zapremine, u Evropi je mala a
magneenje slabo pa pojava ja telurskih zemljotresa nije moga. Sa
su enjem evropskog kontinenta poea se gustina elektne telurske struje
pa je magneenje sredina ja& a pojava zemljotres@s a. Naj eS e se javljaju
na lokacijama gde se kopno suava na Balkanskomenikskom i
Pirinejskom poluostrvu. Najva gustina telurskih struja javlja se na
Balkanskom poluostrvu a zatim na Apeninskom a najmaa Pirinejskom
poluostrvu.

Tok glavnih evropskih telurskih struja.

0 200 400 600 km
Karta 2.2

U Evropi postoje tri toka telurskih struja. Dva #okelurskih struja
povezuju Evropu i Afriku a jedan Evropu sa Sredngtokom.




76 Heliocentric Electromagnetic Seismology

Telluric earthquakes are considered to be surfadb@uakes and they
are not a risk factor. In order to come to the apgpece of magnetization of
an environment, magnetic circuit must be estabfistmeough the faults or
across the gaps.

However, due to the large magnetic resistance efgdp and weak
telluric electric current, telluric earthquakeselgroccur in the gap. Telluric
currents cannot form a magnetic circuit betweenteetonic plates but could
be trigger impulse to induction earthquakes. Whagmetic flux is not closed,
there is no magnetic circuit and so earthquake, too

Telluric earthquakes in most cases occur at fautisre the magnetic
resistance is far less. They can be distinguislyeithd strength and depth. In
general, the telluric earthquakes occur up to 18meters deep. However,
when the telluric electric currents are trigger uige for induction earthquake
then they reach the depth of 670 km.

The strength of telluric earthquakes varies fromtice@nt to continent.
In Europe, the maximum magnitude of telluric eauidices is about 4 degrees.
In North America 4.5 and in the Far East in the tNem Hemisphere 5
degrees. The strongest earthquakes are in theesouliemisphere in the
Pacific and South America reaching the magnitudeSalegrees. All telluric
earthquakes have planetary character.

2.6.2. Induction earthquakes

Induction earthquakes are of local character aag #ppear by effect
of free electric loads that are accumulated indineent field at 250 or 300
millibar surface above the location in which magredton is performed. Free
electric loads, which penetrated through the pkmyemagnetic door or
geomagnetic anomaly, form the current field in thgper layers of the
atmosphere. Free electric loads in the currerd iatry frozen magnetic field
of a region from which they have been erupted.

Current Field has a magnetic layer that prevergsléakage of free
electrical load at radial velocities greater thah lnhot. However, after
reduction of the radial velocity flow field leade the dissolution of the
magnetic layer and the penetration of free elatrioad in the free
atmosphere. After opening the Current Field cad teathe induction in the
Earth's interior(2009., Volume 3rd Belgrade School of Meteorology)
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Telurski zemljotresi se smatraju povrSinskim zetngsima i nisu
faktor rizika. Da bi dosSlo do pojave mageeja sredine mora da se uspostavi
magnetno kolo preko raseda ili preko procepa.

Me utim, zbog velikog magnetskog otpora procepa iesladburske
elektri ne struje, telurski zemljotresi retko se javljajuprocepu. Telurske
struje ne mogu da formiraju magnetsko kolo u prademe u dve tektonske
plo e ali mogu biti triger impuls indukcionim zemljosiena. Kada magnetni
fluks nije zatvoren, nema magnetskog kola pa nezndjatresa.

Telurski zemljotresi se u vi slu ajeva javljaju na rasedima gde je
magnetski otpor daleko maniji. Prepoznaju se pmija dubini. U principu,
telurski zemljotres javljaju se do 10 kilometara dubine. Mgim, kada su
telurske elektrine struje okidni impuls za indukcioni zemljotreddadosti u
dubinu do 670km.

Jaina telurskih zemljotresa razlikuje se od kontiedb kontinenta.
U Evropi maksimalna magnituda telurskih zemljotrgsako 4 stepena. U
Severnoj Americi 4,5 a na Dalekom istoku na sevienemisferi 5 stepeni.
Najja i telurski zemljotresi na planeti su na ju noj hesfieiri na Pacifiku i
Ju noj Americi koji dosti u magnitudu do 5,5 stepe8vi telurski zemljotresi
imaju planetarni karakter.

2.6.2. Indukcioni zemljotresi

Indukcioni zemljotresu su lokalnog karaktera i japl se dejstvom
slobodnih elektrinih optereenja koja su akumulirana u strujnom polju (Jet
Stream) na 250 ili 300 milibarskoj povrsSini iznaak4cije kod koje se vrSi
magneenje. Slobodna elektma optereenja, koja su prodrla kroz Planetarna
magnetna vrata ili geomagnetsku anomaliju, formimajgornjim slojevima
atmosfereStrujno polje. Slobodna elektrha optereenja u strujnom polju
nosezamrznuto magnetno polje regiona na Suncu iz k&jegruptovana.

Strujno polje ima magnetni omot&oji ne dozvoljava rasipanje
slobodnih elektrinih optereenja pri radijalnim brzinama van od 50 knota.
Me utim, posle smanjenja radijalne brzine strujnoggdblazi do raspada
magnetnog omota i prodora slobodnih elektnih optereenja u slobodnu
atmosferu. Posle otvaranja strujnog polja dolazi pigave indukcije u
unutrasnjosti Zemljg2009, Sveska 3. Beogradska Skola meteorologije)
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Induced electrical currents in the Earth's intedoeates a magnetic
circuit that performs Magnetization environmentgkneral, if you are going
to Magnetization gap or fault can lead to the inguncof earthquakes.
Current Field around Europe overiuthe magnetic fieles
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Map. 2. 3. Credit Larry Oolman

Induction magnitude earthquake reaches a larges\aatd is directly
proportional to the electricity Current Field. Th#rength of induction
earthquake faults, is much smaller than the indactif earthquakes on the
gap between two tectonic plates. Induction eartkgsiaccur on faults with
magnitudes of 1 to 6 degrees at depths of 2 toilbénkters. In exceptional
cases can be attained 7 degrees.

Induction earthquakes that occur in the rifts betvéwo tectonic
plates can reach the volume up to 9.5 degrees (NI8il&, 22 May 1960.) and
have no depth limit. (Spanish earthquake depthd6@3. 2010).

They originate from the effect of one of the comgais of the
interplanetary magnetic field that is perpendictethe line between tectonic
plates or faults.
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Indukovana elektrina struja u unutrasnjosti Zemlje stvara magnetsko
kolo koje vrSi magneenje sredine. U principu, ako se magmge dogaa na
procepu ili rasedu dolazi do pojave indukcionih fetresa.
SIikg_sEr'ujnog eolja iznad Evrope sa linijama magkeg polja
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Karta 2.3 Credit Larry Oolman

Magnituda indukcionih zemljotresa dosti e velikeednosti i direktno
je proporcionalna elektnnoj energiji strujnog polja. Jana indukcionih
zemljotresa na rasedima, znatno je manja od induktizemljotresa na
procepima izmeu dve tektonske pl@. Indukcioni zemljotresi na rasedima
javljaju se sa magnitudama od 1 do 6 stepeni nandoia od 2 do 10
kilometara. U izuzetnim slajevima mogu da dostignu 7 stepeni.

Indukcioni zemljotresi koji se javljaju u proce@mzmeu dve
tektonske ploe mogu da dostignu jaou do 9,5 stepeni (le M9,5, 22 maja
1960.) i nemaju ograngnje dubine.(Spanski zemljotres dubina 623.4 km
2010.)

Nastaju dejstvom jedne od komponenti interplanegrmagnetnog
polja koja je normala na liniju izme tektonskih ploa ili raseda.
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2.7.1. Earthquakes focus

Every earthquake has two zones, zone induction paodagation.
Earthquakes focus and epicenter of the earthquekstidl in the induction
zone. Soil movement in the epicenter of the prinpdrysical torsional motion
with the rapid change in the direction of torsitmthe area of propagation
does not change direction and there is a secondansequently, wave
motions

Showing the distribution of ground motion
Zone propagation ! Induction Zone !
Epicenter
wave motion ground  Torsional movement of soil  wave motion ground

A

Zone propagation

The direction of Changing the
the vector direction of
magnetic magnetic

induction B in induction vector
the northern B
hemisphere Northern
Magnetization Hemisphere
. Earthquake focus
Fig. 2. 13.

During magnetization, direction of magnetic indaati in the
earthquake focus is in accordance with the vedttireoresulting geomagnetic
field. In the northern hemisphere, it has the ceraibckwise direction, that
is, the same direction as the cyclonic activityhi@ atmosphere in the northern
hemisphere. With the phenomenon of coercive fotloe, direction of the
magnetic induction vector is opposite from the clien of the resulting
geomagnetic field, and has a clockwise directibat is, anticyclonic activity.

Electromagnetic force that occurs between two magrields of
different directions causes sudden torsional matioall induction zone with
rapid change in the direction of torsion.

Torsional motion is transmitted from the earthqudéeus to the
epicenter, which is best seen on the vertical cakiof buildings or chimneys
as they twisted in the counterclockwise directidne to the torsional motion,
cracks on the building walls are vertical, or uns@me acute angle.
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2.7.1. Hipocentar zemljotresa

Svaki zemljotres ima dve zone, indukcionu i zonwsgranja.
Hipocentar i epicentar zemljotresa uvek se nalamdukcionoj zoni. Kretanje
tla u epicentru je primarno fiZo, odnosno torziono kretanje sa brzom
promenom smera torzije. U zoni prostiranja nemangmoe smera kretanja a
javlja se sekundarno, posledo, talasno kretanja tla.
Prikaz raspodele kretanja tla

Indukciona zona

Zona prostiranja Epicentar Zona prostiranja

talasno kretanje tla Torziono kretanje tla 1 talasno kretanje tla
o o o o o o s

Smer vektora Promena smera
magnetske vektora
indukcijeB _magne_z_tske

prilikom indukcije B
magneenja na poslg _
severnoj I — : razmagneivanja
hemisfer na severnoj
: Hipocentar hemisferi
Prikaz 2. 13. P

Prilikom magneenja, smer magnetske indukcije u hipocentru je u
skladu sa vektorom rezultujgg geomagnetskog polja. Na severnoj hemisferi
ima smer suprotan smeru kazaljke na satu,odnosno ima isti smer kao
ciklonska aktivnost u atmosferi na severnoj hemisk®od pojave koercitivhe
sile, smer vektora magnetske indukcije je suprasameru rezultujueg
geomagnetskog polja, i imamer kazaljke na satu, odnosno kao
anticiklonska aktivnost

Elektromagnetska sila koja se javlja izmedva magnetska polja
razli itih smerova izaziva mahovito torziono kretanjeedeldukcione zone sa
brzom promenom smera torzije.

Torziono kretanje prenosi se od hipocentra naegpés, Sto se najbolje
vidi na vertikalnim stubovima zgrada ili dimnjacinfexr su uvrnuti u smeru
suprotnom od kretanja kazaljke na satu. Zbog taogdkretanja na zidovima
zgrada pukotine su vertikalne ili pod nekim kosighom.
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Earthquake focus behaves as a rotor of naturalctraiu motor with short-
circuited rotor, on the principles of which Teslade his induction motor.

amer magnetsk

//-, Al ) indukcije
£ -B I'. J’r +H /
‘B | Indukgiona | +B.

Promena smera Eﬂﬂ?

magnetske indukcije \ ; 3 /
’ §

N

Fig. 2.14.

Change direction component of the interplanetarygmeéic field
causes the change of direction of magnetic indodBan the gap or fault,
which is manifested by the appearance of inducectrét currents that cause
the physical movement from side to side dependingtt® direction of
magnetic induction. RelatiodF =1 dl © B is the law which connects the
electrical and mechanical values with magneticeskand represents the basis
of all seismic movements. Any change in the dimectof the magnetic
induction B causes the change of direction of ptalsmovement of the
earthquake focus.

Partially circular motion of the earthquake focasmanifested at the
epicenter as a torsional movement of the ground.
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Hipocentar zemljotresa ponaSa se kao rBramodnog indukcionog
motora, sa kratko spojenim rotorom, sa ogramim pomerajem, najim je

principima Tesla izradio svoj ind

ukcioni motor.

Tektonska
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smer magnetske
indukcije

Prikaz 2.14.

+ B.

Promena smera komponenti interplanetarnog magnginiggizaziva
promenu smera magnetske indukcije B u procepu asedu, koja se
manifestuje pojavom indukovanih elektrih struja koje izazivaju fizko
kretanjelevo-desnou zavisnosti od smera magnetske indukcije

RelacijadF =1 dl ~ B predstavlja zakon kojim se povezuju elekia
i mehanike veliine sa magnetskim velhama i predstavlja osnov svih
seizmi kih kretanja. Svaka promena smera magnetske ingukcizaziva
promenu smera fizkog kretanja hipocentra zemljotresa.

Delimi no kru no kretanje hipocentra manifestuje se u epicentru

kaotorziono kretanje tla.
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Rotation in the earthquake focus is transferretheoground in the
form of a spiral where the pace and direction spaal varies depending on
the strength and direction of magnetic inductioiskRzone in the epicenter
was in the ring because there is no torsion irvérg center. This means that
every earthquake in the epicenter has the alleéheimaximum destructive
effect.

Showing induction zone earthquakes

Epicenter Zone of highest risk

et

Plate Plate
tectonic tectonic
E i
1 —_— 1
Prikaz 2.15. i

Sesmic focu i

It is known that seismic movements caused by wagkguake can be
measured at distances of several thousand kilométem the earthquake
focus.. On the other hand, the eruption of the armicreleases energy that is
100 times stronger than the power of strong eagkegi and seismic waves
created by the eruption of volcanoes extends nihdurthan 20 kilometers
from the eruption. The answer is simple:

Propagation of seismic_waves is_electromagnetic rttugh the
magma and volcano is physical through the tectoniglates.

Electromagnetic field, as waves, spread throughnthgma is very
long and far after the cessation of earthquakess Tieans a radiated
electromagnetic wave is no longer tied to the exist¢ of the earthquake. If
so, then the physical movement in the earthquakesfaoes not create the
wave that has the capability of propagation at stadice, which clearly
indicates that propagation at distance is creagesbine other principle.
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Rotacija u hipocentru prenosi se prema tlu u oldigiale gde se korak
i smer navojnice menja u zavisnosti odije i smera magnetske indukcije.
Zona rizika u epicentru je u obliku prstena jeramsm centru nema torzije.
To znai da svaki zemljotres u epicentru ima aleju makénog destruktivnog
dejstva.
Prikaz indukcione zone zemljotresa

Zona najveeg
Epicentar rizika

; - Tektonska
- plo a

Tektonska
plo a

—
1
1 —

Prikaz .15. Hipocentar

Poznato je da se seizrka kretanja nastala slabim zemljotresom mogu
izmeriti na rastojanjima od viSe hiljada kilometard hipocentra. S druge
strane, erupcija vulkana oslolzaenergiju koja je 100 puta g@od energije
sna nog zemljotresa a seizrki talas stvoren erupcijom vulkana ne prostire
se dalje od 20 kilometara od mesta erupcije. Odg@vgdnostavan:

Prostiranje seizmi koq talasa je elektromagnetno, kroz magmu, a
vulkana fizi_ko kroz tektonske plo e.

Elektromagnetno polje, u vidu talasa, prostire ggdnom smeru kroz
magmu vrlo dugo i daleko i posle prestanka zendgar To zna jednom
izra eni elektromagnetni talas nije viSe vezan za pasjejzemljotresa.

Ako je to tako, onda fizko kretanje u hipocentru ne stvara talas koji
ima sposobnost prostiranja na daljinu, Sto jasrazuje da se prostiranje na
daljinu stvara nekim drugim principom.
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2.8.1. Electric dipole

The main task that arises is to find a sourcedtestes a wave of such
a force that can go around the world. Assuming ttied source of
electromagnetic radiation is electric dipole asdimeplest system for creating
electromagnetic wave.

To comprehend the basics of electromagnetic prdjmemgat distance,
let us set electric dipole in the center of theesal coordinate system.
Electromagnetic field that is close to an eledtiifmole is called the induction
zone, or close area.

Fig. 2.16.

In the induction zone, the components of electrametg field are:

Hi =(11/4 12) SIN COS tmiieiiiiiiiiiiiiieeee e, (2.4.1)
Kr = (QI/4 1B)COS SIN tiieeeiiiiiiiiieeeeeeeeeee, (2.4.2))
K = (Ql/4 1B3)sin SiN t..coooiiiiiiiiiiiiiiinn, (2.4.3.)

In the induction zone, the dominant componentefragnetic field
is 1/r2and the electric field component isrBB/

With the increase in distance from electric dipdlere is a
transmission into the zone of propagation and sortluction components of
the field become weak rapidly.
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2.8.1. Elektri ni dipol

Osnovni zadatak koji se postavlja je praniavor koji stvara talas
takve snage koji moe da ole ceo svet. Pretpostavimo da je izvor
elektromagnetnog zranja elektrini dipol kao najjednostavniji sistem za
stvaranje elektromagnetnog talasa.

Da bi sagledali osnove elektromagnetnog prostiramga daljinu
postavimo elektrini dipol u centar sfernog koordinatnog sistema.
Elektromagnetno polje koje je blizu elektrog dipola naziva se indukcionom
zonom, odnosno bliskom zonom.

Prikaz 2.16.

U indukcionoj zoni, komponente elektromagnetnogagosii:

Hi =(11/4 12) SIN COS tiiriiiiiiiiiiiiieeee e, (2.4.1)
Kr = (QI/4 1B)COS SIN t i, (2.4.2)
K = (Ql/4 1B)sin SiN t..coooiriiiiiiiiiiiiiinn, (2.4.3.)

U indukcionoj zoni, kod magnetnog polja dominarknenponenta je
1/r? a kod elektrinog polja komponenta 13.r

Sa poveanjem odstojanja od elektiog dipola prelazi se u zonu
prostiranja pa indukcione komponente polja brzbesla
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In the zone of propagation, at the time of radmatmr after the
termination of the dipole radiation, the componesftelectromagnetic field
dominate with 1/r

Hi =(1/2 r)sin sSin( t— B, (2.4.4.)

K =-( [/ )0172 r)sin sin( t=08r) .ccccoceeeennnn. (2.4.5))

On the basis of relations 2.4.4 and 2.4.5, it banseen that the
electromagnetic wave is spherical and spreadstiwtispeed

v= 1/

Electric and magnetic fields are perpendiculartite direction of
propagation of electromagnetic wave.
In the zone of induction electric and magnetiafsshre mutually phase shifted
by /2. In the zone of propagation electric and mégrfelds are in phase
and their ratio depends on the environment thraugiich an electromagnetic

wave extendK/H = | e (2.4.6.)
Pointing's vektor

T K H e (2.4.7.)

= [ (121274 2r2)sin sir?( t—Br) coeevennn. (2.4.8.)

Pointing's vector is directed towards hauls rwgagis positive, indicating that
electromagnetic energy extends radially into threacgunding space. Fig. 2.15.

However, the wave impedan&e = | clearly indicates that
electric dipole is not a basis for the creatiomominant electric wave in the
Earth's interior. In nature, the amount of enel@t ts localized in the electric
and magnetic field and distributed in equal amaougtisctric field is dominant
in the atmosphere, and magnetic field in the Esaititerior. That means that
it is necessary to find a system that is capablgdate a dominant magnetic
wave in the Earth’s interior.

In the theory of electromagnetic radiation thereisystem that is
powered by magnetic energy <called a magnetic dipole
The knowledge that the magnetic dipole can be aseal source of radiation
was obtained by theoretical conclusion and natasedonfirmed its existence
and validity of the theoretical conclusion.
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U zoni prostiranja, u vreme zmnja ili posle prestanka zmnja
dipola, dominiraju komponente elektromagnetnoggs$ 1/r

Hi =(1/2 r)sin sin( t— BN, (2.4.4))

K =-(C [/ )01/72 r)sin sin( t=0r) .ccccoceeeennnn. (2.4.5))

Na osnovu relacija (2.4.4.) i (2.4.5.) saznajeragadelektromagnetni
talas sferian i da se prostire brzinom

v= 1/

Elektri no i magnetno polje su upravni na pravac prostranj
elektromagnetnog talasa.

U zoni indukcije elektrino i magnetno polje su mesobno fazno
pomereni za/2. Uzoni prostiranja elektrno i magnetno polje su u fazi paim
odnos zavisi od sredine kroz koju se prostire edekfignetni talas.

K/H = TP PUUUR PRI (2.4.6.)
Pointingov vektor
S Sl = V2N (2.4.7))
= [ (1212714 2r9)sin sird( t—Br) coccevennn. (2.4.8.)

Pointingov vektor je usmeren u pravcu potegavek je pozitivan, 5to
ukazuje da se elektromagnetska energija prostiigahao u okolni prostor.
Prikaz 2.15.

Razmatranje elektmog dipola bilo je potrebno zbog svoje
matematike jednostavnosti a sve u cilju boljeg razumevanmastiranja na
daljinu.

Me utim, talasna impedans&c = |/ jasno ukazuje da elektni
dipol nije osnova za stvaranje dominantnog elek&mnetnog talasa u
unutrasnjosti Zemlje. U prirodi, koina energije koja je lokalizovana u
elektri nom i magnetnom polju raspodeljena je u podjedn&iodij ini. U
atmosferi je dominantno elektrio a u unutrasnjosti Zemlje magnetsko polje.
To znai da je potrebno prona sistem koji ima sposobnost stvaranja
dominantnog magnetnog talasa u unutrasnjosti Zemlje

U teoriji elektromagnetskih zranja postoji sistem koji se napaja
magnetnom energijom a nazivaMagnetni dipol.

Saznanje da se magnetni dipol mo e Koristiti kawgoiz zra enja
dobijeno je teorijskim izvoenjem a priroda je potvrdila njegovo postojanje i
validnost teorijskog izvcenja.
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2.8.2. Magnetic dipole in hipocentru earthquake

Magnetic dipole is essentially the current contdbat has the
capability of radiation. In literature magnetic dig is a little known and there
is no data that it has ever been used in praci@saurce of electromagnetic
radiation. It is a dipole that is createed by natpowered by magnetic energy
and, in my opinion, unavailable to a man due t@xsemely low efficiency.

If it is assumed that the current contour is indhehquake focus then,
due to change in magnetic field, electric currenluices in it which complex
amplitude id.

Magnetic energy that is accumulated in the magriietid of the gap
or fault is power a current contour in the earthguéocus. If there were no
current contour there would not be physical movementhe earthquake
focus, in accordance with the relatidk = | dl © B. This means that the
current contour simultaneously creates physicalenant of the earthquake
focus and electromagnetic wave.

z

rFy

Current

o contour in

earthquakes|
focus

X

Fig 2.17.

Electromagnetic field, which is radiated by thereat contour at point
M, due to induced electric currents, can be deteechby the magnetic vector
potential. Magnetic potential in this case has @jlycomponent.
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2.8.2. Magnetni dipol u hipocentru zemljotresa

Magnetni dipol je u sustinstrujna kontura koji ima sposobnost
zra enja. U strunoj literaturi magnetni dipol je malo poznat i nepwataka
da je ikad primenjen u praksi kao izvor elektrometgng zraenja. To je dipol
koji stvara priroda, napaja smagnetnom energijomi koji je po mom
misljenju nedostuparoveku zbog njegovog izuzetno malog korisnog dejstva

Ako pretpostavimo da se strujna kontura nalazi potentru
zemljotresa onda se, zbog promene magnetnog poljajoj indukuje
elektri na struja ija je kompleksna amplituda

Magnetna energijakoja je akumulirana u magnetnom polju procepa
ili raseda, napaja strujnu konturu u hipocentrud&ae bi bilo strujne konture
ne bi bilo fizi kog kretanja u hipocentru, u skladu sa relacighr=1 dl * B.
To znai da strujna kontura istovremeno stvara ka kretanje hipocentra i
elektromagnetni talas.

z

F Yy

Strujna
M c kontura u
hipocentru

X

Prikaz 2.17.

Elektromagnetno polje, koje ziastrujna kontura u t&i M, usled
indukovanih elektrinih struja, mo e se odrediti pomo magnetskog vektora
potencijala. Magnetski potencijal u ovom slju ima samad\j komponentu.
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If the current contour runs sinusoidal electric reat, which is
komplesna amlituda |, then. necessary that theovemitential at point M
introduce a factor which characterizes the potetdidelaye = #*

Aj =( /2 )al efrcog dj /Ir
o]
If we calculate r 'based on data from Fig. 2.121 i&n

e~/fr  e-7fr(1 +jRasin cog )

we get the approximate shape of the .
Aj = ( @&/4r)l (jR+ 1r)sin e /fr

The expressions for the components of the fieldeencomplex form as
K' = -grad ' —] Al (2.4.8.)
H' = (1] ) rotA' o (2.4.9.)

Electric power and magnetic field contours in setsfocus can be
determined via the relation (2.4.8.) and (2.4.9.).

For the electric field we get
K/ =-i A ‘
Ki =-j (@& 1/4)[(j2 I r) +1/8sin ePr

If we assume that Ar = A= 0 we get the electrical components of the
magnetic field contours

Hr =ja&BR 1/2 [(1/”)—j /2 Blcos e/fr .. (2.4.10.)
Hj =ja&B 1/2 [(j2 /| r)+1/e-( /2 r3)]sie e/ér

If the obtained components of the magnetic fidlthe current contour
are compared with the complex components of thetredadipole, they differ

only for the constant multiplier. The same is witle components of the
electric field.
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Ako kroz strujnu konturu tee prostoperiodna elektrina struja, ija
je kompleksna amlitudaonda je. neophodno da se u vektor potencijalki ta
M uvede faktor koji karakteriSe potencijale u zakasgju e~/#"

Aj =( /2 )al e“frcog dj /Ir
0
ako izraunamo r' prema podacima iz Prikaza 2.12. i ako je

e/fr e-Jfr(1 +jRasin cog )
dobijamo u aproksimativnom obliku da je
Aj = ( @&/4r)I(jR+1/r)sin e fr

Izrazi za komponente polja u kompleksnom obliku su
K' =
H' =

Elektri no i magnetsko polje strujne konture u hipocentmemo
odrediti preko relacija (2.4.8.) i (2.4.9.).

Za elektrino polje dobijamo da je

K/ =-j A/ , odnosno

Ki =-j (@& 1/4)[(j2 I r) +1/8sin edPr

Ako se uzme da je Ar = A= 0 dobijaju se komponente magnetskog
polja strujne konture

Hr =ja&B 1/2 [(1/”r)=j /2 Blcos e~ 7fr ... (2.4.10.)
Hjf =ja&R 1/2 [(j2 [ r)+1/e-(G /2 r3)]sir e/#r
Ako se dobijene komponente magnetskog polja srugonture

uporede sa kompleksnim komponentama elakbg dipola one se razlikuju
samo za konstatni mno itelj. To isto va i i za koonente elektrinog polja.
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This means that the magnetic field of the horizbatarent contour,
that is, magnetic dipole, is by its structure idgadtto the electric field of a
vertical electric dipole.

Amp magnetic dipole moment in the relations (1.4.i0

M=IS 1@ e (2.4.15))

However, mathematically speaking, it is more comeminto operate
coulomb magnetic moment.
Coulomb magnetic moment is defined as

pmn= m = IS, onthe other hand
pm = Qml

-where Qm coulomb variable mass but the distancedsst them.
i @& 1 =) pm=j Qml

- where jJQm complex amplitude sinusoidal magnetic currentbetween
variables of magnetic materials.

Then comes that the components of the electromiagineltd in the
induction zone

H =j( /)@ml/2 nsin e #" .. (2.4.16.)
Kji = -j(Iml/ 2 r)sin e ., (2.4.17)

and the components of electromagnetic field propagan the zone

r=1/2( / )(1/r2 -j/r¥)Imlcos e /fr .. (2.4.18)
=1/4 ( 1/ )(j2/ r+ Ur- /2 ®)Imlsin e’?r
Kji =-1/4 (j2 / r + 1B Imlsin efr

Mathematical expressions for the electric and magrields can be
written in a form that is completely symmetricaklectric and magnetic fields
in electric dipole.

Electromagnetic basis of earthquake and the capabilthe seismic
wave for propagation at distance are thus provebetaused by magnetic
dipole. If the diagrams of radiation of verticaéelric dipole and horizontal
magnetic dipole are the same, then electromagfielticof earthquake cannot
be measured in the epicenter. This can best beiSé&am magnetic dipole
radiation is shown in the Cartesian coordinateesyst
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To znai da je magnetsko polje horizontalne strujne kagtodnosno
magnetskog dipola, po strukturi, idemtd sa elektrinim poljem vertikalnog
elektri nog dipola.

Amperski moment magnetskog dipola na osnovu relgtig4.10.) je

M AS ST @ oo, (2.4.15))

Me utim, posmatrano matemali, podesnije je operisati sa
kulonskim magnetskim momentom.

Kulonski magnetski moment se definiSe kao

pmn= m = IS, sdruge strane
Pm = Qml

-gde suQmpromenljive kulonske masel @astojanje izmeu njih.
i & 1 =) pm=j Qml

-gde jg§ Qmkompleksna amplituda prostoperiogeé magnetske strujen
izme u promenljivih magnetskih masa.

Tada dobijamo da su komponente elektromagnetnoga pol
indukcionoj zoni

H =j( /)dml/2 fsin e 7 ... (2.4.16.)
Kji = -j(Iml/ 2 r)sin e 78 ., (2.4.17)

a komponente elektromagnetnog polja u zoni progtra
Hr=21/2( / )(1/r2 -j/r3)imlcos e/fr .. (2.4.18))
H =1/4 ( [/ )(j2/ r+ U - /2 ) Imlsin efr
Kji =-1/4 (j2 | r + 1B Imlsin efr

Matemati ki izrazi za elektrino i magnetno polje mogu se pisati u
formi koja je potpuno simetnma za elektrinim i magnetnim poljem kod
elektri nog dipola.

Ovim se dokazuje elektromagnetna osnova zemljoirepasobnost
seizmi kog talasa za prostiranje na daljinu koeisjemMagnetnog dipola

Ako su dijagrami zraenja vertikalnog elektrnog dipola i
horizontalnog magnetnog dipola isti onda da seiceefru ne mo e meriti
elektromagnetno polje zemljotresa. To se najbolmensagledati ako se
zra enje magnetnog dipola prika e u Dekartovom koorthoan sistemu.
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Radiation pattern of horizontal magnetic dipole @artesian
coordinates.
Epicenter Epicenter

T
1
1
1
1
1
1 ’
1
1
1
1
1

[

Fig 2.18b Fig 2.18c
The least electromagnetic radiation is in the dioecof the epicenter. From
the epicenter, the intensity of the field changés W/Ho = sin . However,
in nature the magnetic dipole is not horizontat,ibwat an angle, while in the
extreme case it can be vertical. Fig. 2.15c.
Seismologists are very accurately determined thgnets dipole radiation
and the angle of radiation, but they called itftheus.

Fig 2.18.
Account of the physical motions and magnetic figlds

t\ /\ N Epicenter N '\ ,\

—

Magpnetic field _ o
lines g\

earthquakes focus ' Fig. 2.19.
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Dijagram zraenja horizontalnog magnetnog dipola u Dekartovim
koordinatama:
Epicentar Epicentar

T
1
1
1
1
1
1 /7
1
1
1
1
1

~
*\//H
u : " ‘ -----

Prikaz 2.18b Prikaz 2.18c
Najmanje elektromagnetno zemje je u pravcu epicentra. Od
epicentra intenzitet polja se menja d&Ho = sin . Me utim, u prirodi
magnetski dipol nije horizontalan vee nalazi pod nekim uglom a u krajnjem
slu aju mo e biti vertikalan. Prikaz 2.17c.
Seizmolozi su veoma precizno odredili dijagram erja magnetnog
dipola i ugao zraenja ali su ga nazvali fokus.

Prikaz 2.18. T

Prikaz fizi kog kretanja tla i linija magnetnog polja

lvV\__ Epicenta _[\[V\

— )
Linije : TRy SeeBR

magnetnog polja

— Hipocentar e o

Prikaz 2.19.
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Radiation characteristics of horizontal magnetipoté in a polar
coordinate system

Magnetometer

/

Epicentar probe

Fig. 2.20.

The spatial radiation pattern of horizontal magndtipole in the form
of the torus. Such a magnetic dipole radiation duggive the opportunity to
explore the earthquake using the magnetic fieldealocation of the epicenter.

However, theoretically speaking the changes ofntlagnetic field at
the location of potential earthquake could be messat a particular depth
using probes. It would allow the measuring of tegrée of magnetization of
environments by current fields before the onsdéhefearthquake, as well as
direct electromagnetic measurement of the intertgign earthquake instead
of the current physical.

Electromagnetic researches have shown that thegesaite is the most
magnificent and most perfect natural magnetic meghand due to low
efficiency of magnetic dipole, the losses are laageé are converted into heat,
which is manifested by high temperature in eartkgufacus, that is, red-hot
magma.
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Karakteristika zraenja horizontalnog magnetnog dipola u polarnom
koordinatnom sistemu

Sonda

Epicent magnetometra

r

-¥--------%---

)
il

1 1
1 1
1 1
I
:

f!’(

Prikaz 2.20.

Prostorni dijagram zr&nja horizontalnog magnetnog dipola je u
obliku torusa. Ovakav dijagram zenja magnetnog dipola ne daje maogpst
istra ivanja zemljotresa poma magnetnog polja na lokaciji epicentra.

Me utim, teorijski posmatrano promene magnetnog pudjdokaciji
potencijalnog zemljotresa moge je meriti na odreenoj dubini pomou
sondi. Ona bi omogila merenja stepena magesja sredina od strane
strujnih polja pre pojave zemljotresa kao i direktno elektromagnetno
merenje snage zemljotresa umesto sadasSnje§dii

Elektromagnetna istraivanja pokazala su da je panels
najveli anstvenija i najsavrSenija prirodna magnetna masfeautim, zbog
malog korisnog dejstva magnetnog dipola, gubicveliki i konvertuju se u
toplotu koja se manifestuje visokom temperaturorhipocentru, odnosno
usijanjem magme.

Merenjem temperature na lokaciji zemljotresa zanaenagnetizacije
mogu e je prognozirati potencijalnu pojavu zemljotresa.
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2.9.1. Propagation of seismic waves

One of the fundamental questions in seismologyhis way of
propagation of seismic waves at a distance. Basezleztromagnetic studies
earthquake focus occurs in the magma, which ingcathat the
electromagnetic wave propagated through the magmdanat by tectonic
plates. Seismic wave motion of tectonic plateseioadary and occurs as a
result of natural fluctuations of magma under tifeience of electromagnetic
force. Wave motion of tectonic plates has simikesitith the boat on the sea
waves. Primary physical movement of tectonic plaiesurs only in the

epicenter.
Telurski Indukcioni talas
talas

Tektonska ploa

Magma

Hipocentar‘- \
Magnetic
line
Fig. 2.21.

If the electromagnetic wave moved through the t@ctplates, then it
would come to the discontinuity in propagationte boundary between two
tectonic plates. The appearance of discontinuitieshe electromagnetic
waves reflected to the accuracy of measuremenomhgy distances.

For seismological station, located on differerttdeaic plates caused
by the discontinuity, the gap between the tectptates, would come up with
different readings of power, budget, location oicepter azimuth and depth
earthquakes focus. That the seismic wave doesraeeltthrough tectonic
plate is easy to prove mathematical relations.




Beogradska Skolateorologije 101

2.9.1. Prostiranje seizmikog talasa.
Jedno od osnovnih pitanja u seizmologiji je inaprostiranja
seizmikog talasa na daljinu. Na osnovu elektromagnetsitna ivanja
hipocentar nastaje u magmi 5to ukazuje da se elekiynetni talas prostire
kroz magmu a ne kroz tektonske @oSeizmiko talasno kretanje tektonskih
plo a je sekundarno i javlja kao posledica fizkog talasanja magme pod
dejstvom elektromagnetne sile. Talasno kretanjoieskih ploa ima velike
sli nosti sa amcem na morskim talasim&rimarno fizi ko kretanje
tektonskih ploa javlja se samo u epicentru.

. Indukcioni talas
Telurski
talas

Tektonska ploa

\“"‘“.‘
Hipocentar linije
Magma

Prikaz 2.21.
Kada bi se elektromagnetni talas kretao kroz tedte ploe tada bi
na granici izmeu dve tektonske pl@ dolazilo do diskontinuiteta

prostiranja. Pojava diskontinuiteta elektromagnetnog talasaalé bi se na
ta nost merenja na velikim rastojanjima.

Za seizmoloSke stanice, koje se nalaze na mali tektonskim
plo ama usled diskontinuiteta, na procepima izmedektonskih ploa,
dolazilo bi do razliitog o itavanja snage, prorana azimuta lokacije
epicentra i dubine hipocentra. Da se seikmtalas ne prostire kroz tektonske
plo e lako se dokazuje matem&im relacijama.
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2.9.2. Measuring the Earthquake Intensity

It is known that the intensity of earthquakes can drcurately
measured over long distances. On the other hankhew that the speed of
propagation of electromagnetic waves in perfedleljtriku depends on the
relationship of dielectric consiand magnetic permeability

Componentsir andH magnetic field radiating magnetic dipole terms
are given where the relationship is dominated lolyedectric constant and
magnetic permeability.

Hr=21/2( [/ )(1/r2 -j/r3)imlcos e /#r
H =1/4 ( [/ )(j2/ r+ 1/ - /2 B)Imlsin e/#r

On the other hand, there is the Pointing vectanisity

= KH=( /) Heeeeeeeeeeeeeeeeeeeeeeeee e, (2.4.19.)

Upper relation shows that the energy carried bgtelenagnetic wave
is localized in electric and magnetic field andtttinee size of Pointing vector
depends on the relationship between dielectric taohs and magnetic
permeability .

As each tectonic plate has a specific relationfigifveen / this
means that the size of the Pointing vector hasgddhfrom one tectonic plate
and the seismic stations gained different valueth®strength of earthquakes.

If we take into account the precise strength otheprakes at great
distances with all the necessary parameters,atlglendicates that all seismic
stations have the same measurement conditions.

The same conditions of measurement for all seist@tons in the
world can only be achieved if an electromagnetigevaoving at all locations
through relatively the same environment, or throogigma.

When seismology, instead of determining the phygoaver switch
on the electromagnetic earthquake, power calculst@nd azimuth shock
wave would be much more precise.
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2.9.2. Merenje snhage zemljotresa

Poznato je da se snaga zemljotresa mo e precizmdi ma velikim
razdaljinama. S druge strane znamo da brzina progi elektromagnetnog
talasa u savrSenom dialektriku zavisi od odnos#ektia ne konstate i
magnetske permeabilnosti

KomponenteHr i H magnetnog polja koje zreamagnetni dipol date
su izrazima gde dominira odnos dielekte konstante i magnetske
permeabilnosti .

Hr=1/2( [/ )(1/r2 -j/r)Imlcos e/fr
H =1/4 ( /)(j2 /! r+1/2- /2 B)Imlsin e’fr

S druge strane intenzitet Pointingovog vektora

= KH=( ) Heoeeeeeeeeeeeeeeeeeeeeee e, (2.4.19.)

Gornjarelacija pokazuje, da je energija koju mbsktromagnetni talas
lokalizovana u elektrnom i magnetskom polju a da vetia Pointingovog
vektora zavisi od odnosa dielektie konstate magnetske permeabilnosti

Kako svaka tektonska pla ima svoj specifan odnos / to znai
da bi se veliina Pointingovog vektora menjala od jedne do dregéonske
plo e pa bi seizmke stanice dobijale razlte vrednosti za snagu zemljotresa.

Ako se uzme u obzir precizno merenje snage zeragatna velikim
rastojanjima, sa svim praien parametrima, to jasno ukazuje da sve stanice
imaju iste uslove merenja.

Isti uslovi merenja za sve seizmoloSke staniceetiussnogu se positi
samo ako se elektromagnetni talas &rea svim lokacijama kroz relativho
istu sredinu, odnosno kroz magmu.

Kada seizmologija, umesto fikog odreivanja snage zemljotresa
pre e na elektromagnetno, protai snage i azimuta udarnog talasaebi
mMNogo precizniji.
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2.9.3. Determination of the direction of propagation of sesmic waves

Existing seismic stations accurately determineréhative location of
the epicenter and earthquake focus. If we know liedveen two tectonic
plates there is a discontinuity can then be mathieally proven that the
propagation of electromagnetic waves, or seismieware not done through
the tectonic plates.

Assuming that the propagation of electromagnetiozesacarried
through the two tectonic plates of different perbmgy 1 and 2.

Bln B

1
1 i

2

\ 4

Fig. 2.22.

When the magnetic field lines passing obliquelptigh the interface
between two tectonic plates and faults, then they rafraction, forming
different angles 1 and 2, according to the norm in both the tectonic @ate
In order to prove breaking magnetic field linestba fault and determine the
boundary condition for the tangential componenthagnetic field lines used
Ampere's law on the circulation of the elementamgtour a, b, c, d.

I
Line fault 1

~ |

Fig. 2.23.
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2.9.3. Odre ivanje pravca prostiranja seizmi kog talasa

Postojee seizmike stanice relativno tao odreuju lokaciju
epicentra i hipocentra. Ako znamo da izmedve tektonske pl@ postoji
diskontinuitet onda se moe matem&ii dokazati da se prostiranje
elektromagnetnog talasa, odnosno seikog talasa ne vrSi kroz tektonske
plo e.

Pretpostavimo da se prostiranje elektromagnetalagd vrsi kroz dve
tektonske ploe razli itih permeabilnosti 1 i 2.

Bln B

1
1 i

Prikaz 2.22.

Kada linije magnetskog polja prolaze koso krozngrau povrSinu
izme u dve tektonske pl@ ili raseda, onda se one prelamaju, obrazuju
razli ite uglove 1i 2, prema normali u obe tektonske o

Da bi dokazali prelamanije linija magnetskog pogarasedu i odredili
grani ni uslov za tangencijalne komponente linija magkegsoolja koristi se
Amperov zakon o cirkulaciji na elementarnu kontar,c,d.

- 1
Linija raseda P c

~ | |

L|
»

a — b

Prikaz 2.23.
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If the sides of elementary contoaxd andb-c are let to tend to zero, then

OHAI =ZH 114+H 1220 oo, (2.4)10
because 11 = |2 then

H li=H 1

If we know that theB1= 1H1 andB2 = 2H2, then the tangential
component of magnetic induction and the normal camept of magnetic field
strength must satisfy the following requirements:

Bit/ 1 = Bt/ 2

1H1n

2 Hon

This means that the angle$ and 2 that magnetic field lines to form
an normal, must be satisfied that the

B1t/Bin
B2t/ B2n

tg 1
tg 2

tg 1/tg 2

Bit/B2t = 1Hit/ 2 H2t

tg 1/tg 2 L/ 2 (2.4.11)

Upper relations (2.4.11) the law of refraction adgnetic field lines.

This proves that the propagation of the seismicenawot carried out
through the tectonic plates with different valuépermeability, but through
the magma.

If the propagation is done through the tectonidgdathe seismic
stations could be unable to goniometer the locatairthe epicenter due to the
discontinuity of propagation.
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Ako stranice elementarne konture a-d i b-c, pusttla te e nuli tada
je

OHAl=H 11+H 1220 e (2.4)10
jerje li1= 1I2paje

H l1=H I1

Ako znamo da jeB1 = 1Hii B2 = 2H2, onda tangencijalne
komponente magnetske indukcije i normalne kompangnine magnetskog
polja moraju da zadovolje sledeuslove:

Bit/ 1 = Bt/ 2

1Hin = 2 H2n

To znai da uglovi 1i 2 koje linije magnetskog polja zaklapaju sa
normalom, moraju da zadovolje uslove da je

tg 1
tg 2

B1t/Bin
B2t/ B2n

tg 1/tg 2

Bit/B2t = 1Hit/ 2 H2t

tg 1/tg 2

L1 2o (2.4.11)

Gornja relacija (2.4.11) predstavlja zakon prelg@aninija
magnetskog polja.

Ovim se dokazuje da prostiranje seizkoig talasa nije kroz tektonske
plo e sa razliitim vrednostima permeabilnosti v&roz magmu.

Kada bi se prostiranje vrSilo kroz tektonske plseizmike stanice ne
bi mogle da vrSe goniometrisanje lokacija epicentséed diskontinuiteta
prostiranja.
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2.10.1. Telluric currents as trigger pulse

In considering the conditions for the occurrencearthquakes in the
section 2.18, it has been said that if an earthgusko occur, it is necessary
for the magnetic induction to change the direcfrom the positive value +B
to -B. Bringing the magnetization curve Br to Hcyne influenced by telluric
electric current. In the northern hemisphere, telourrents which flow from
north to south encounter faults and gaps. In chgethe magnetization is
carried out in the fault or gap, telluric currergse passing through the
magnetic field of the fault or gap. Magnetic anak/sf the earthquake show
that the telluric electric currents can be trigoepulse for the occurrence of
earthquake. A typical example is the Spanish eadke that occurred at a
depth of 623.4 kilometers. At that depth theredsstrong crust, but very hot
magma through which telluric electric currents fowing.

Magnetic
field gap or
fault

Telluric electric e

curent ey
LR & e Magma
1 I,
\ \ SRR L A
' ~ /’ ra '
\ Ny T ¢ 4!
: AV
P ’ ;’
s S <4, | Magnetic line
\ ~ o Vi
~ ,’
Fig. 2.24. S~

When the telluric currents pass through the magwhéh is located
in the magnetic field, the magma starts to spirsid@e egg) in accordance with
the direction of the magnetic induction createdhsytelluric electric current.

Earthquake focus is always in the magma that has petrated into
the Fault or gap, or is located directly below theyap or fault.
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2.10.1. Telurska struja kao okidni (triger) impuls

Prilikom razmatranja uslova za pojavu zemljotresadeljku (2.18.)
re eno je da bi doSlo do pojave zemljotresa potrebraj magnetna indukcija
od pozitivne vrednosti B promeni smer na B. Dovo enje krive
razmagneivanjaBr do Hc mo e biti pod dejstvom telurske elektrie struje.
Na severnoj hemisferi telurske struje, koje tekisedera prema jugu, nailaze
na rasede i procepe. U saju da je u rasedu ili procepu izvrSeno magnge,
telurske struje prolaze kroz magnetno polje rasédarocepa. Magnetne
analize zemljotresa pokazuju da telurske eleké&ristruje mogu biti okidni
impuls za nastanak zemljotresa. Tipiprimer je Spanski zemljotres koji se
javio na dubini od 623,4 kilometra. Na toj dubim postoji vrsta kora ve
u arena magma kroz koju prolaze telurske elekgistruje.

Magnetno

polje N I
procepa ili I
raseda I
|
|

----- >

————— >

----- >

T \ Magma
1 Vo NPT ;
Telurska ! ‘t‘\ \ % e ) Hipocentar
elektri na struja (K3 ¥~ ’,:' I
T !
/ 1 L
LA o Linije
LSRN ‘/\,‘\ magnetnog polja
% L T raseda ili procef
“~ /7
: ’
Prikaz 2.24. S

Kada telurska struja pre kroz magmu, koja se nalazi u magnetskom
polju, magma panje da se vrti (Teslino jaje) u skladu sa smeroagnetske
indukcije koju stvara telurska elektnia struja.

Hipocentar je uvek u magmi koja je prodrla u rasedili procep ili
se nalazi neposredno ispod procepa ili raseda.
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The depth of magma in the faults and gaps will meitge the depth of
earthquake focus, that is, earthquake. This cléadigates that the earthquake
is not the consequence of the physical movementectionic plates as
earthquake focus is not in the earth's crust afid sacks. Tectonic plates
have only the role of magnetic battery and at thee tof earthquake they
follow the agitation of the magma ocean. When tlagmetic field of the fault
or gap is weak, then the earthquake focus spinsuder the influence of the
telluric electric current. This type of weak seismmotion is called the telluric
earthquake. However, at the strong magnetic fi@idt$ or gaps, the telluric
electric current has a dual role. Telluric currpatforms simultaneously the
primary physical movement of the earthquake focundsl aeduction of
magnetization of environment. When reduction in nsgation of
environment reaches the value of the coercitiviel fidnenH anddB are of
different characters and energy is released, wischccumulated in the
magnetic field of the fault or gap. Induction etecturrent overtakes the role
of the telluric electric current and strong spinmes earthquake focus from side
to side. This type of seismic motion is called ihduction earthquake.
Induction earthquake, the trigger impulse of whikelluric electric current,
has two kinds of waves. The first, primary weak a/avises due to the effect
of telluric electric current and represents thgger impulse, and the other,
secondary, higher one arises because of the effeauction electric current
which is accumulated in the magnetic field of thalf or gap and represents
the induction earthquake.

Primary Time coercive force Hc
telluric wave
E |
Secondary induction wave
N [—
VARV

L
1
1
1
T (L T
OIS0 oor57:45 OO SSI1o

Seismogram earthquake.
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Dubina magme u rasedima i procepima odje dubinu hipocentra,
odnosno zemljotresa. To jasno ukazuje da zemljotijesposledica fizikog
kretanja tektonskih pl@ jer se hipocentar ne nalazi u zemljinoj koristim
stenama. Tektonske p® imaju samo ulogu elektrode magnetnog
akumulatora i u vreme zemljotresa prate talasakgama magme.

Kada je magnetno polje raseda ili procepa slaloa, $& hipocentar vrti
samo pod dejstvom telurske elekitre struje. Ovaj tip slabog seizrkog
kretanja naziva seelurskim zemljotresom.

Me utim, kod sna nih magnetnih polja raseda ili pragepelurska
elektri na struja ima dvojaku ulogu. Telurska struja \gs&vremeno primarno
fizi ko kretanje hipocentra i razmagin&nje sredine. Kada razmagnanje
sredine dostigne vrednost koercitivhog polja, tadhl i dB razli itog znaka
i dolazi doosloba anja _energije, koja je akumulirana u magnetnom polju
raseda ili procepa. Indukciona elekira struja, preuzima ulogu telurske
elektri ne struje i snano vrti hipocentar levo-desno. Otigj seizmikog
kretanja naziva semdukcionim zemljotresom. Indukcioni zemljotres,iji je
okidni impuls telurska elektma struja, ima dve vrste talasa. Prvi, primarni
slab talas, javlja se usled dejstva telurske dlaterstruje i predstavlja okidni
impuls a drugi sekundarni, jausled dejstva indukcione elektnie struje koja
je akumulirana u magnetnom polju raseda ili pro¢c@padstavlja indukcioni
zemljotres.

Primarni Vreme koercitivne siléic.
telurski .
talas !

: : E [P
: Sekundarni indukcioni talas
- :
s A Jis
1 1] P Z

T T T T T T T
QOB 7 20 Q05745 Q05810

Seizmogram zemljotresa.

—-——————
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Thus, we concluded that the induction of strondhegakes, which
have a trigger pulse telluric electricity, there #iree phases.

The first phase of the Magnetization faults after the opening loé t
Curent Field. The energy spent on establishing miagnfield is accumulated
in a magnetic field. Fault is a natural magnetdrgitpack that has the ability
to accumulate magnetic energy. Depending on thdumivity of the middle
of the Magnetization, magnetic batteries can hatthgnetic power for several
days. Stored energy in a magnetic field faults gadlg lost due to the
imperfections of the magnetic battery.

The second phasés the penetration of the telluric electric cutram
the magnetic field of fault or gap. The penetratdrielluric electric current
causes the primary mechanical effect in the formaofotation of the
earthquake focus from left to right, while the emntrcontour in the earthquake
focus radiates weak electromagnetic wave and asdinge time consumes
energy of the magnetic field of the fault, makihg thagnetization reduction
of magma in the fault or gap. When the magnetinatexuction of magma
reaches the point of the coercive force Hc, tha sigmagnetic induction B
changes and accumulated magnetic energy is getiiegsed.

In the third phase, magnetic dipole is powered by energy that is
accumulated in the magnetic field of the fault ap@nd then an induction
earthquake begins, that is, strong physical ratatibthe earthquake focus
from left to right and appearance of the secondatyction electromagnetic
wave.

In Europe most earthquakes have telluric electricent as the trigger
impulse, that is, the seismogram has two partstdilheric, trigger and the
induction one. It is identified by the first prinyawvave that is the strongest of
all others occurring after it in the zone of progton.

Going from the zone of propagation toward the otidun zone, wave
motion becomes weak and at a certain distance fiioen epicenter it
disappears.

In order to demonstrate this using the seismogramghe same
components at different distances from the epice(Earthquake in Kraljevo)
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Tako dolazimo do saznanja da kod sna nih indukd¢iaremljotresa,
koji kao okidni impuls imaju telursku elektriu struju, postoje tri faze.

Prva faza je magneenje raseda ili procepa posle otvaranja strujnog
polja. Energija koja se utroSi na uspostavljanjgnesnog polja akumulira se
u magnetnom polju. Rasedi ili procepi predstavljgjrodne magnetne
akumulatore koji imaju sposobnost da akumuliraju magnetnu giner U
zavisnosti od provodnosti sredine koja se magnetmsgnetni akumulatori
mogu da dre magnetnu energiju vise dana. Akumuodireenergija u
magnetnom polju procepa ili raseda postepeno se ugphed nesavrsenosti
magnetnog akumulatora.

Druga faza je prodor telurske elektme struje u magnetno polje
raseda ili procepa. Prodor telurske eleki® struje izaziva primarno
mehaniko dejstvo u vidu rotacije hipocentra levo-desrsirajna kontura u
hipocentru zra slab elektromagnetni talas. U isto vreme troSergiu
magnetnog polja raseda i vrSi razmagwenje magme u procepu ili rasedu.
Kada razmagnévanje magme dostigne teu koercitivne sile Hc, menja se
znak magnetske indukcije B i dolazi do osladgja akumulirane magnetne
energije.

U tre oj fazi magnetska indukcija B i interplanetarno magnetoigep
H imaju suprotne predznake pa energija, koja jerakitana u magnetnom
polju procepa, panje da napaja magnetni dipol. To je trenutak kadanje
indukcioni zemljotres, odnosno sna na fiza rotacija hipocentra levo-desno
I pojava sekundarnog indukcionog ektromagnetnastal

Ve ina zemljotresa u Evropi ima kao okidni impuls teku elektrinu
struju. Seizmogram ima dva dela, telurski i indokei Prepoznaje se po tome
Sto je, u zoni prostiranja, prvi primarni talashgiaod svih drugih koji se
javljaju posle njega.

Da bi se ovo dokazalo koriste se seizmogrami jeskeckomponente
na razli itim rastojanjima od epicentra.(zemljotres u Kralje
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Poor telluric wave motion

BelgradeZ V‘ :
| T | T T T T | T T T 1
0035720 0035745 00:58:10
Grua Z -
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00356155, 005 00:57:20,000 00:57:45,000 00:58110,005

In the seismogram of Gruza, there is no primary evenotion that
comes from weak telluric electric currents, becatiseradiation power of
magnetic dipole is small at close distance.At ladistances there is also the
primary wave motion due to the weakening of profiaga

Epicenter
A

%, Grua Belgrade

7’
’

N, %

Fig. 2.25.

¢— attenuation of radiation —»
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Slabo telursko
talasno kretan
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Kod seizmograma u Grume postoji primarno talasno kretanje koje
poti e od slabih telurskih elektnih struja, jer je snaga zmnja magnetnog
dipola na bliskom rastojanju mala.

Na ve im rastojanjima takce ne postoji primarno talasno kretanje
usled slabljenja prostiranja.

Epicentar
A

UU — Pad snage zranja [

Prikaz 2.25.
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2.10.2. The occurrence of earthquakes as a functiarf the direction of Bz
component

Studies have shown that the direction of Bz conepbrof the
interplanetary magnetic field determines in whi@miisphere an earthquake
is going to appear. The basic characteristic oetimthquakes in the northern
hemisphere is the negative value of the Z compooétiie interplanetary
magnetic field. This means that the solar windiplad that carry the frozen
magnetic field are attracted by the geomagnetitd fim the northern
hemisphere only if the Z component of the interptary magnetic field is
negative. In the southern hemisphere it is necgsbat the Z component of
the interplanetary magnetic field is positive foe tparticles to penetrate into
the atmosphere. The following can be concluded:
1. the Z component of the interplanetary magnégicl fdetermines in which
hemisphere the penetration of free electric loadgoing to occur, that is, in
which hemisphere there are conditions for the meage of earthquake;
2. if polarization of the Z component determineswihich hemisphere the
earthquake occurs, then it proves that earthqualesot of earthly origin.
In the exceptional cases when there is rapid changeirection of Bz
component, free electric loads penetrate into th@osphere in both
hemispheres in accordance with the intensity améction of the Bz
component.

A NT
Energy is penetrating the southern hemisphere

Lifif!
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v
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\

Energy IS penetrating the northern hemisphere

Fig. 2.26.
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2.10.2. Pojava zemljotresa kao funkcija smera Bz koponente

Istra ivanja su pokazala da smer Bz komponenterpianetarnog
magnetnog polja odreje na kojoj e se hemisferi pojaviti zemljotres.
Osnovna karakteristika zemljotresa na severnoj &femi je negativna
vrednost Z komponente interplanetarnog magnetnfg. dm znai da estice
Sun evog vetra koje nose zamrznuto magnetno polje bipavu ene od
strane geomagnetskog polja na severnoj hemisferiosakoliko je Z
komponenta interplanetarnog magnetnog polja negatMa ju noj hemisferi
da bi estice prodrle u atmosferu potrebno je da Z komptne
interplanetarnog magnetnog polja bude pozitivha.

Odavde se mo e zakljuti:

1. da Z komponenta interplanetarnog magnetnog polja
odre uje na kojoj e se hemisferi dogoditi prodor
slobodnih elektrinih optereenja, odnosno na kojoj
hemisferi postoje uslovi za pojavu zemljotresa;

2. ako polarizacija Z komponente odige na kojoj e se
hemisferi javiti zemljotres onda je to jedan od azk da
zemljotresi nisu zemaljskog porekla.

U izuzetnim sluajevima kada postoji brza promena smera Bz

komponente, slobodna elektma optereenja prodiru u atmosferu na obe
hemisfere u skladu sa jaom i smerom Bz komponente.

A NT , : . .
Energija prodire na ju nu hemisferu
+Bz
! \ a
-Bz
M Energija prodire na severnu hemisfenu

Prikaz 2.26.
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Comparison of diagrams of th#& component of the interplanetary
magnetic field and geomagnetic activity in Eurog®ves a correlation
between these two time parameters.
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Diagram 2.9.
Geomagnetic Activity May 2010.

- Beomagnetic Activity Index, Tromso - last 33 days. Provided by Tromso Geophysical Observatory 14.jan 2026 |

T

200

-Z +Z -Z

150

100

050 l

90743 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 23 30 31 01 02 03 04 05 06 07 08 09 10 11 12 13 14
Diagram 2.10.
When theZ component is positive, geomagnetic activity is kvea

Europe.




Beogradska Skolateorologije 119

Upore enjem dijagrama Z komponente interplanetarnog ntagge
polja i geomagnetske aktivhosti u Evropi pokazumrekaciju ova dva
vremenska parametra.
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Dijagram 2.9.

Geomagnetska aktivnost maja 2010.

Beomagnetic Activity Index, Tromso - last 33 days. Provided by Tromso Geophysical Observatory 14.jan 2026
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Dijagram 2.10.
Kada je Z komponenta pozitivha u Evropi je geomé#gkeeaktivnost
slaba.
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2.11.1. Planetary distribution of seismic

Based on current seismic division, Europe belaiogthe Eurasian
tectonic plate. However, from the electromagnegewoint Europe and Asia
are two separate continents that have no electnoetiegand seismic
correlation. Therefore, the European earthquakasatabe associated with
the Eurasian tectonic plate.

From the electromagnetic viewpoint, those are teampletely
independent continents where each of them makiegle svhole. There is the
Ural between Asia and Europe, that is, the spaaehths the role of electric
and magnetic insulator which clearly divides thedpean from the Asian
earthquakes.

Asian earthquakes are, in principle, the strongesthe Northern
Hemisphere and the European the weakest. The lealahcpower of
earthquakes is one of the indicators that theme seismic correlation between
these two continents.

Electromagnetic researches have shown anothegrdexaent with
current geographical distribution of earthquakes.

Geographically, Turkey is not in Europe, but frtira electromagnetic
viewpoint Turkey is firmly linked with Europe an@mrthquakes occurring in
Turkey belong to the group of European earthquakes.
North West European geomagnetic line, at whichsalar energies move,
spreads across the entire territory of Europe andesto the territory of
Turkey and thus connects Europe and Turkey.

Therefore, Turkey, from the seismic viewpoint, denconsidered a
European country and the earthquakes in Turkey Brgopean.
All European earthquakes are distinguished -by component of the
interplanetary magnetic field.

When in the inter-planetary space magnetic lineecothe Earth, and
when the Z component of the interplanetary magfiielid is negative, the free
electrical loads penetrate to the northern hemigpligrough the northern
planetary magnetic door.

Earthquakes south of the dividing line betweenogarand Africa
belong to the southern African telluric currentshathe+ Z component of the
interplanetary magnetic field.

Therefore, the earthquakes on the southern shafesthe
Mediterranean, that is, in Africa, cannot be coemd earthquakes of the
Northern Hemisphere




Beogradska Skolateorologije 121

2.11.1. Planetarna seizmka raspodela

Na osnovu vaee seizmike podele, Evropa pripada evroaziskoj
tektonskoj ploi. Me utim, sa elektromagnetnog stanoviSta Evropa i Asija
posebna dva kontinenta koji nemaju elektromagnieteizmi ku povezanost.

Zbog toga se evropski zemljotresi ne mogu poveizbeatvroazijskom
tektonskom ploom.

Sa elektromagnetnog stanoviSta to su potpuno dvzavisma
kontinenta gde svaki za sehei jedinstvenu celinu. Izmes Azije i Evrope
nalazi se Ural, odnosno prostor koji ima ulogu &lekog i magnetnog
izolatora koji jasno deli evropske od azijskih zgtnesa.

Azijski zemljotresi su, u principupajja i na severnoj hemisferi a
evropskinajslabiji. Odnos snaga zemljotresa je jedan od pokazateljeda
postoji seizmika povezanost ova dva kontinenta.

Elektromagnetna istra ivanja pokazala su joS jedesaglasnost sa
va e om geografskom raspodelom zemljotresa.

Geografski posmatrano, Turska nije u Evropi, aklektromagnetnog
stanoviSta Turska jevrsto povezana sa Evropom pa zemljotresi koji se
javljaju u Turskoj pripadaju grupi evropskih zentigsa.

Severozapadna evropska geomagnetska linija, pm &ejkreu sve
energije Sunca prostire se du cele teritorije Bpaa prelazi na teritoriju
Turske i na taj nan povezuje Evropu i Tursku.

Zbog toga se Turska sa, seizmoloSkog stanoviStae rematrati
evropskom zemljom a zemljotresi u Turskoj su evkops

Svi evropski zemljotresi prepoznaju se pe&Z komponenti
interplanetarnog magnetnog polja.

Kada u interplanetarnom prostoru magnetna linigkpje Zemlju, i
kada je Z komponenta interplanetarnog magnetngg pelativna, slobodna
elektri na optereenja prodiru na severnu hemisferu kroz sev®aaetarna
magnetna vrata

Zemljotresi juno od linije razdvajanja izma Evrope i Afrike
pripadaju afrikim junim telurskim strujama sa+Z komponentom
interplanetarnog magnetnog polja.

Zbog toga se zemljotresi na ju nim obalama Meditexr, odnosno u
Africi, ne mogu smatrati zemljotresima severne rsfemne.
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2.11.2. Geographic distribution of geomagnetic fidl strength

The geomagnetic field in the northern hemisphex® tiwo locations
where the magnetic field is stronger than the locabf magnetic poles. One
location with enhanced geomagnetic field is locateGanada and another in
Siberia. At these sites today are magnetosphere ttoough which pass
electrical load in the free atmosphere.

In the northern hemisphere solar wind energyisled into two parts,
which significantly reduces their effect on weathad seismic phenomenon.
Magnetic pole in the northern hemisphere was ausail to 1900. year and
then there was a division.

Geographic distribution of geomagnetic field irgigyin the northern
hemisphere is an anomaly for which science hascptaeation. Besides this
anomaly in the northern hemisphere is located smabnetic pole S, which
indicates that the Earth is an inversion of magngoies.

East
Western Magnetospheric
Magnetospheric Door
Door 60874 nT
59452 nT

AN S

Current location magnetic pole
2011" on the Northern Hemisphere

Map. 2. 4.
Strength of the vertical component of geomagrietid in Canada is
59,452 nT and 60,874 nT Siberia.
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2.11.2. Geografska raspodela jane geomagnetskog polja

Geomagnetsko polje na severnoj hemisferi ima dkadije gde je
magnetno polje j& nego na lokaciji magnetnog pola. Jedna loka@ja s
poja anim geomagnetskim poljem nalazi se u Kanadi aaltw§ibiru. Na tim
lokacijama danas se nalaze magnetosferska vratakkya prodiru slobodna
elektri na optereenja u atmosferu. Na severnoj hemisferi energifaesng
vetra deli se na dva dela Sto znatno ubla ava mphatejstvo na meteoroloSke
i seizmoloSke pojave. Magnetni pol na severnoj sémiibio je jedinstven sve
do 1900. godine a onda je doSlo do deobe.

Geografska raspodela jae geomagnetskog polja na severnoj
hemisferi predstavlja anomaliju za koju nauka nerbmsSnjenje. Osim ove
anomalije na severnoj hemisferi nalazi se ju ni metgi polS Sto ukazuje da
na planeti Zemlji postoji inverzija magnetnih pcdov

Isto na
Zapadna magnetosferskal
magnetosferskal vrata
vrata 60874 nT
59452 nT

Trenutna lokacija
magnetnog pola 2011.
na severnoj hemisferi

Karta 2.4.
Jaina vertikalne komponente geomagnetskog polja Lekleje 59452
nT au Sibiru 60874 nT.
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The intensity of the total geomagnetic field in @da is 59,901 nT.

59901 nT

Map. 2.5.
The intensity of the total geomagnetic field in&ih is 61,727 nT

61727 nT

N\

Map. 2.6.
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Jaina totalnog geomagnetskog polja u Kanadi je 53901

59901 nT

Map. 2.5..
Ja ina totalnog geomagnetskog polja u Sibiru je 61727

61727 nT

N\

Map. 2.6.
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Studies have shown that the intensity of the patietr of free electric
loads is in the correlation with the intensity bétgeomagnetic field. On the
other hand, the intensity of the induced tellutextic currents in the Earth's
interior is directly proportional to the intensity the geomagnetic field. This
shows why the Asian electric telluric currents atm@nger than the telluric
currents in North America. Unlike the northern hgphiere, the magnetic pole
in the southern hemisphere is unique and the magredd is the strongest at
the location of the magnetic pole.

North magnetic pole in the southern hemisphere

South Magnetic Pole

South Geographical Pole

67049 nT

Map. 2. 7.

In the southern hemisphere does not have the emivigyon of the
solar wind and the meteorological and seismologit@nomena much more
pronounced. Winds in the southern hemisphere arsttbngest winds on the
planet
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Istra ivanja su pokazala da je jaa prodora slobodnih elektriih
optereenja u korelaciji sa janom geomagnetskog polja. S druge strane,
ja ina indukovanih telurskih elektmih struja u unutrasnjosti Zemlje direktno
je proporcionalna jani geomagnetskog polja. To pokazuje zasSto sulazijs
telurske elektrine struje jae od telurskih struja u Severnoj Americi.

Za razliku od severne hemisfere, magnetni pol najthemisferi je
jedinstven pa je magnetno polje nagana lokaciji magnetnog pola.

Magnetni pol na ju noj hemisferi

Ju ni magnetni pol

Ju ni geografski pol

Karta 2. 7. 67049 nT

Na junoj hemisferi nema deobe energma =ewog vetra pa su
meteoroloSke i seizmoloSke pojave znatno izra enyjetrovi na ju noj
hemisferi su najja vetrovi na planeti.
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The importance of Magnetic Doors in the northeemisphere can be
seen across the fields of atmospheric pressure.

East
Magnetospheric

Door

Siberia

Western
Magnetospheric
Door
Canada

Diagram 2.11

Circulation geomagnetic field created in the Nerth Hemisphere,
Eastern and Western magnetospheric door. Thigisldbr through the solar
wind particles penetrate into the atmosphere. éf dbor is open or closed,
regulating Z component of the interplanetary maigrfegid.

In the northern hemisphere doors are opened bt iZ component
of the interplanetary magnetic field is negative.

In the southern hemisphere there is only one pdayeloors that open
only when the Z component is posithn@009. Belgrade School of
Meteorology, Volume 2




Beogradska Skolateorologije 129

Zna aj magnetosferskih vrata na severnoj hemisferi nse sagledati
preko polja atmosferskog pritiska.

Isto na
Magnetosferska

vrata

Sibir

Zapadna
Magnetosferska
vrata
Kanada

Diagram 2.11

Cirkulacija geomagnetskog polja stvara na sevenenjisferi istona
I zapadna magnetosferska vrata. To su vrata kmdinp estice Sunevog
vetra u atmosferu. Da li su vrata otvorena ili paéwna reguliS& komponenta
interplanetarnog magnetnog polja. Na severnoj Hemigrata su otvorena
samo ako j& komponenta interplanetarnog magnetnog polja naumti

Na ju noj hemisferi postoje samo jedna Planetavmata koja su
otvorena samo ako j& komponenta pozitivna.2009. Beogradska Skola
meteorologije, Sveska druga




130 Heliocentric Electromagnetic Seismology

2.12.1. European telluric earthquakes

If we take as a measure of earthquake generaté&lifmpean telluric
currents, then the European Alley earthquake estéodh the Atlantic Ocean
to Turkey.

’-

7 European earthquakes \

Se="> / Dividing
S o -~ line

+Z

Map.

2.12.

Dividing line clearly shows that there is no cocien between the
Asian and European earthquakes and tectonic ptatesiot be the basis for
the seismic distribution of earthquakes.
It can also be seen that Atlantic earthquakesypbelionging to the European
telluric earthquakes and other north American emdkes induction. Flow
fields derived from the free electrical load, whiotoke through the door
above the magnetospheric Western Canada, crodsingtiole territory of
North America and hit the gap between European [dodh American
tectonic plates, thus creating induction earthgsake
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2.12.1. Evropski telurski zemljotresi
Ako kao merilo uzmemo zemljotrese koje stvarajlopske telurske
struje, onda se evropska aleja zemljotresa prostiratlantskog okeana do

Turske.

’ L]
- 7’
- \
7 Evropski zemljotresi \
| \
\
- B Z ‘
I /
/
|
\ I
N /
~ ~="> /
< P Linije
~ - razdvajanja
+Z
Karta 2. 12.

Linija razdvajanja jasno pokazuje da ne postgfiaveme u azijskih i
evropskih zemljotresa i da tektonske @ame mogu biti osnova za seizku
raspodelu zemljotresa. Tak®se mo e videti da atlantski zemljotresi jednim
delom pripadaju evropskim telurskim zemljotresima a drugim,
severnoamerkim indukcionim zemljotresima. Strujna polja nastala od
slobodnih elektrinih  optereenja, koja su prodrla kroz zapadna
magnetosferska vrata iznad Kanade, prelaze prele tedtorije Severne
Amerike i udaraju u procep izme evropske i severno ameke tektonske
plo e i tako stvaraju indukcione zemljotrese.
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Diagram of a typical European induction of eartices in the gap that
is identified by negative values gfcomponent.

CRETE, GREECE 6.4 09.30UTC 1. jul 20009.
nT

10

Time of occurrence

of earthquakes \

6 + '

S Y %

2 . Y Av ! ~f ¥ O\ :
'l

a4 sV —

Bt

-6 40
8 ] Times of peak _
Magnetization
410 s -Z wwww/g
27 o 29 30 1 Datum
Diagram 2.12.

Induction of electric currents in the Earth 28thy2009.

Time of induction

\

Diagram 2.13.
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Dijagram tipi nog evropskog indukcionog zemljotresa u procepu koj
se prepoznaje po negativnoj vredn@skomponente.

CRETE, GREECE 6.4  09.30UTC 1. jul 2009.
nT
10 :
s+— A NN — Vreme
zemljotresa :
L/ At N
R - s
20— \ MR- Yo —Bx
J f"l 'IMM Bz
-2 L \\} : Bt
4 [l i
v |
. \ b LN !
|, Vreme maksimalnog;
R 77‘ magneenja ;
10 i B S
27 28 29 30 1 Datum

Dijagram 2.12.

Indukcione elektrine struje u unutrasnjosti Zemlje 28. jula 20009.

Vreme indukcije

\

Dijagram 2.13.
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T AEGEAN SEA 5.1 16. jul 2010. u 18.53 UTC
n
15
Time of occurrence
10 —{ of earthm\Jakes
. — 5
i Bx
07[/\4\ ."\J\/\j V' I./’\I'\( ——By
N ’W\/\\ o
r\w : Bt
5 i
-10 i
/ - i
'15 \HHHHHH\HHHHHHH\HHHHH\HHHHHHH\HHHHH\HHHHHHH\HHHHH\IHHHHHHH\
13 14 15 16 17 Datum
Diagram 1. 14.

Induction of electric currents in the Earth 14thyR2009.

Time induction

Diagram 2. 15.
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nT

15

10

-10

-15

13 14

AEGEAN SEA 5.1 16. jul 2010. u 18.53 UTC

Vreme zemljotres

\M\«W N

17

Datum

Dijagram 1. 14.

Indukcione elektrine struje u unutradnjosti Zemlje 14. jula 2010.

Vreme indukcije

Dijagram 2. 15.




136 Heliocentric Electromagnetic Seismology

In general, when the induction earthquake ocairgault,
earthquake forces is lower.

Albanija 5.6 -dubina 2 km - 6. sept 2009. - 21.49 UTC

nT
10 .
Time of occurrence
8
of earthquakes
6 == q\
!

Bx

fmﬁm o

1 2 3 4 5 6 7 Datum

(AT 1

Dijagram 2. 16.

Aquila earthquake that occurred 2009-04-06 01 BZ:UTC belongs
to the proton induction earthquake and resultech ftgclone activity in
Genoa Bay.

Akvila 6.2 01.32 UTC dubina 2 km.
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Vreme zemljotresa
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270
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4. apr 5. apr 6. apr 7. apr 8. apr

Diagram 2. 17
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U principu, kada se indukcioni zemljotres javi resedu, snaga
zemljotresa je manja.

nT Albanija 5.6 -dubina 2 km - 6. sept 2009. - 21.49 UTC

10

8 —1 Vreme zemljotres
° I !

LK A Bx
i - — ey

WP

1 2 3 4 5 6 7 Datum

@

Dijagram 2. 16.

Akvila zemljotres koji se javio 2009-04-06 01:32:41.4 Upfpada grupi
protonskih indukcionih zemljotresa i posledica je ciklonske aktivnosti u
enovskom zalivu.

Akvila 6.2 01.32 UTC dubina 2 km.
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Dijagram 2. 17.
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2.13.1. Proton induction earthquake in Serbia 3 Namber 2010.

The earthquake that occurred on the third of Ndve&m2010 belonged
to the class of proton induction earthquakes. Tdasthquake has great
similarities with the earthquake in Aquila, as betrthquakes occurred after
the cyclonic activity over the Gulf Genovese.
The first hint that there may be an earthquaké@Balkans was the current
field which penetrated into Europe on the 1st of/&mnber 2010.

Place
penetration
particle

\ Line that follows

the energy from

/ the Sun

Map. 2.13 Credit Larry Oolman

The map shows that the central line crosses tlenggnetic field
Serbia West Morava River valley, and indicates gbesible occurrence of
earthquakes.
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2.13.1. Protonski indukcioni zemljotres u Srbiji 3.novembra 2010.
Zemljotres koji se dogodio 3. novembra 2010. gogimgadao je klasi

protonskih indukcionih zemljotresa. Ovaj zemljoties velike slinosti sa

zemljotresom u Akvili i Kopaoniku M6.0 jer su sva temljotresa nastala

posle ciklonske aktivnosti iznadenovskog zaliva.

Prvi nagovestaj da mo e dodo zemljotresa na Balkanu bilo je strujno polje

koje je prodrlo u Evropu 1. novembra 2010. godine.

Mesto
prodora
estica
Linija koju
prati energija
/' sa Sunca
Karta 2.13. Credit Larry Oolman

Na karti se mo e zapaziti da centralna linija gegmetskog polja
prelazi preko Srbije dolinom Zapadne Morave i nagbdava moguw pojavu
zemljotresa.
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Current field originated from the eruption from tt@onary hole CH426

Fig. 2.27.
Another indication of the earthquake was the alrofathe interplanetary
magnetic field with a negative Z component

nT BONIN
Maanetne liniie novembra 201: Mé.8
14 Srbija
12 M5.4 ¢
|

~ | |

el i i, m filhy

qlt

1 2 3 4 6 7 8101112131516 1719 2021 2224 25 26 28 29 30

Diagram 2.18.
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Strujno polje nastalo je erupcijom iz koronarnee@H 426.

Slika 2.27.

Drugi nagoveStaj zemljotresa je bio dolazak in@mptarnog
magnetnog polja sa negativnom Z komponentom.

nT BONIN

14 Maanetne liniie novembra 201. Mé.8
Srbija

12 M5.4 |

k
%m

vl

1 2 3 4 6 7 8101112131516 17 19 2021 2224 25 26 28 29 30

Dijagram 2.18.
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Heliocentric Electromagnetic Seismology

nT

The magnetic diagram of the earthquake in Serbia

<l

Bx
— By
Bz
Bt

CHAROBEREAGGARERERANAGRE"

Dijagram 2.19.

Energy that penetrated the northern hemisphereweiber 2010.

The energy of earthquakes in Serbia

/

Diagram 2.20.
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SRBIJA M54 3. novembar 2010.
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Dijagram 2.19.

Energije koje su prodrle na severnu hemisferu u tukvembra

Energija zemljotresa u Srbiji

/

Dijagram 2.20.
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The penetration of free electrical load formed owpat activity over
the Gulf Genovese which is identical with cycloaativity, the earthquake in
Aquila.

Radial velocity Current Field over Italy was mohan 50 knot, and
the Current Field was closed.

Genoa cyclone
activity

Corridor
Magnetization

Map. 2.14. Credit Larry Oolman

Reduction of the radial velocity below 50 knot oced over Serbia
2nd November 2010. Corridor Magnetization Balkaas wf Palic to Turkey.
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Prodor slobodnih elektmih optereenja formira ciklonsku aktivnost
iznad enovskog zaliva koja je identia sa ciklonskom aktivnog
zemljotresa u Akvili i Kopaoniku M6.0.

Radijalna brzina strujnog polja iznad Italije bigave a od 50 knota pa
je strujno polje bilo zatvoreno.

enovska
ciklonska
aktivnost
Koridor
magne enja
Karta 2.14. Credit Larry Oolman

Me utim, smanjenje radijalne brzine ispod 50 knotaadtig se iznad
Srbije 2. novembra 2010. Koridor mageaja Balkana bio je od Pad do
Turske.
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Based on theoretical grounds, earthquakes cam ootpion the faults
or gaps that are normal to one of the componentiseofrozen interplanetary
field that carries a jet stream. Jet stream catvgedtronger and several weak
earthquakes in one day.

The approximate strength of the earthquake injiskib.4 and M5.3
Turkey indicates that it has created the same gnerg

Serbie
E
N
Z

Credit : RSZ Srbije

Turkey
E
N
Z

Diagrams 2.21a.i2.21b
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Na osnovu teorijskin osnova, Zemljotresi se moguitijsamo na
rasedima ili procepima koji su hormalni na jednukothponenti zamrznutog
interplanetarnog polja koje nosi strujni mlaz. $trmlaz je izazvao dva ja
i viSe slabih zemljotresa u toku jednog dana.

Pribli na ja ina zemljotresa u SrbijM5.4 i TurskojM5.3 ukazuje da
ih je stvorila ista energija.

Srbija Credit : RSZ Srbije

E

Turska

Dijagrami 2.21a.i2.2.b
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Opening of the north Planetary magnetic door lier drea of Europe
began at about 22:00 on the 2nd of November 2010.

Earthquake in Serbig | Earthquake in Turkey

Diagram 2.23.
Telluric electric current was the trigger pulsetlequnake in Serbia and
Turkey. This is further evidence of the correlatimiween Turkey and Europe

Conclusion

An earthquake is a national model that can be tsedeate a future
earthquake forecasting. Prognostic parameters obpean earthquakes
proton induction are:

1. The arrival of the interplanetary magnetic figldh a negativeZ
component;

2. The existence of electromagnetic Current Floverofzurope;

3. Increasing the flow of solar wind particleglan

4. The penetration of particles in the northern ispirere and the
emergence of telluric currents in Europe.

These are all parameters that can be the badistéwe forecasting the
Heliocentric Electromagnetic Seismology.
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Otvaranje severnih Planetarnih magnetnih vrataproator Evrope,
zapoelo je oko 22 asa, 2. novembra 2010.

Zemljotres u Srbiji u Zemljotres u Turskoj
u

Dijagram 2.23.

Telurska elektrina struja bila je triger impuls zemljotresa u Srbijursko;.
Ovo je joS jedan dokaz o povezanosti Turske sagenmo

Zaklju ak
Zemljotres u Srbiji predstavlja model koji se méa@ristiti za stvaranje
budue prognostike zemljotresa. Parametri prognostikeotopiskih
indukcionih evropskih zemljotresa su:
1. Dolazak interplanetarnog magnetnog polja sa negativ Z
komponentom;
2. Postojanje strujnog polja iznad Evrope;
3. Pove anje protoka estica Surnevog vetra i
4. Prodor estica na severnoj hemisferi i pojava telurskilujatiu
Evropi.
Sve su to parametri koji mogu biti osnova buglyprognostike u
heliocentri noj elektromagnetnoj seizmologiji.
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2.14.1.Earthquakes in the deep

Earthquakes that occur at great depths are dateoiog energy coming
from the sun. The basic characteristics of thedb@aakes is strong magnetic
lines, which carry the heavy chemical elements. déiged magma has a
great remenentnu induction. Bringing the magnetduction at the level of
coercive force is the second magnetic lines. Thgdrom the moment of
maximum magneenja to the occurrence of earthquakes is very long.

2.14.2. Analysis of the earthquake in Spain 11tpril 2010.

The Scientific analysis of the earthquake hastaot rom natural
forces, as well as independent sources of infoonaffhe analysis should
include processes on the Sun, inter-planetary splheeatmosphere and the
Earth with a special focus on: a source of freetetal load, the magnetic
structure of the interplanetary magnetic field, metge lines of energy
balance, geomagnetic activity and the geograpipiasition of the flow field
in the atmosphere.

In seismology, there are two rules:

1. when there are strong ulterior electromagneticgynbas a strong

earthquake;

2. when there is no strong ulterior electromagnetiergy does not

appear strong earthquakes.
Image Sun 3rd Apri2010.

Fig. 2. 28.
Coronary hole CH 398 entered the geo-effectivetjpssR April and
sent back to Earth the fastest solar wind in 29&@r.
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2.14.1.Zemljotresi na velikim dubinama

Zemljotresi koji se javljaju na velikim dubinamagbedica su sna nih
energija koje dolaze sa Sunca. Prepoznaju se pmeatram linijama, koje
nose tesSke hemijske elemente. Namagnetisana maggé&eliku remanentnu
indukciju. Dovo enje magnetne indukcije na nivo koercitivne sil& druga
magnetna linija Period od trenutka maksimalnog reagma do pojave
zemljotresa je dugo.

2.14.2 Analiza zemljotresa u Spaniji 11. aprila 2aL godine

Nau na analiza zemljotresa mora pod prirodne sile, kao nezavisnog
izvora informacija. Analiza treba da obuhvati prEe na Suncu,
interplanetarnom prostoru, atmosferi i unutrasSmj@&mlje sa posebnim
osvrtom na: izvor slobodnih elektnih optereenja, magnetnu strukturu
interplanetarnog magnetnog polja, energetski bilanagnetne linije,
geomagnetsku aktivnost i geografsku poziciju strgjpolja u atmosferi.

U seizmologiji postoje dva pravila:

3. I "#3$% % %"$ , '&
&# n '
4. % # %  %"'$ %N#E % ' &# "

Slika Sunca 3. aprila 2010.

Slika 2. 28.
Koronarna rupa CH 398 usla je u geoefektivhu pazi2i aprila i
uputila prema Zemlji najbr i Surev vetar u 2010. godini.
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During April there were five lines of the interpktary magnetic field

nT april 2010

20

Spanish energy earthquake

15 A
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Diagram 2. 24.
Magnetic lines of 4 April was the strongest in ApBolar wind was
carrying a large concentration of iron.

Iron fourth April 2010. \

Diagram 2. 25.
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U toku aprila bilo je 5 linija interplanetarnog nmegnog polja.
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Dijagram 2. 24

Magnetna linija od 4. aprila bila najgu aprilu. Surev vetar nosio
veliku koncentraciju gvo a.

Dijagram 2. 25.

Gvo e 4. aprila 2010. \
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Energy balance of magnetic lines of 4 April

Protons /cmz2 -

S - sr - MeV
energy balance
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Diagram 2. 26
Speed solar wind particles reached 832 kilometers@cond.

Diagram 2.27.
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Energetski bilans magnetne linije od 4. aprila

Protons /cm2 -
S - sr - MeV
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Energy balance of magnetic lines
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Dijagram 2. 26.

Brzina estica Sunevog vetra dostigla je 832 kilometara u sekundi.

Dijagram 2.27.
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Geomagnetic activity started on April 4. and resth maximum value
of the sixth April 2010. of 211 nT

The largest geomagnetic activity in
Europe in 2010. year

Diagram 2.28.
The induction of electric currents began on 4 Agmound 22:00 UTC.

Diagram 2. 29.
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Geomagnetska aktivnost zapta je 4. aprila a dostigla je maksimalnu
vrednost 6. aprila 2010. od 211 nT,

Najve a geomagnetska aktivnost [u
Evropi u 2010. godini

Dijagram 2.28.
Indukcija elektrinih struja zapcela je 4. aprila oko 22.00 UTC.

Dijagram 2. 29.
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Until the emergence of strong electric currentsuomx on 5 April.

Diagram 2. 30.

Strong electrical currents continued to sixth AROILO.

Diagram 2. 31.
Shown above diagrams show that a large electroniagereergy that
has penetrated the areas of Europe.
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Do pojave jakih elektrnih struja doSlo je 5. aprila.

Dijagram 2. 30.

Jake elektrine struje nastavile su se 6. aprila 2010.

Dijagrami 2. 31.
Gore prikazani dijagrami pokazuju da se radi o kali
elektromagnetnoj energiji koja je prodrla na prostavrope.
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2.14.2. Direct Magnetization Spanish earthquake l@tions.

The basis of direct magnetization is the existesfcée current field
above the location of fault or gap at the timeroival of the magnetic line of
the interplanetary magnetic field.
The Spanish earthquake is typical example of dimeggnetization.

Map. 2.21.

Flow field over the 4th of Spain April 2010.

Port of entry of free
electrical load
through the existing
Current Field

-

Epicenter

Map. 2. 151.

The epicenter is located under the center of theeGuField which is
common in most powerful earthquakes.

Free electric loads penetrated through the atmospire the 4th of
April over the existing opening. Thus, the freectleal loads without loss of
electric and magnetic energy penetrated into thee@tiField that had already
been observed over the site
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2.14.3. Direktno magneenje lokacije Spanskog zemljotresa.

Osnova direktnog magnenja je postojanje strujnog polja iznad
lokacije raseda ili procepa u trenutku dolaska neaigmlinije interplanetarnog
magnetnog polja.

Tipi an primer direkthog magnenja je Spanski zemljotres. Prikaz
2.21.

Strujno polje iznad Spanije 4. aprila 2010.

Mesto ulaska
slobodnih elektrinih
optere enja kroz
postojei
Uvodnik

0\

Epicentar

Karta 2. 151.

Epicentar nalazi se ispod strujnog polja sto jkiwmeno kod veine
sha nih zemljotresa. Slobodna elekira optereenja prodrla su u atmosferu
4. aprila preko postojeg uvodnika. Tako su slobodna elekia optereenja
bez gubitka elektrne i magnetne energije prodrla u strujno polje lsgere
nalazilo iznad posmatrane lokacije.
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Magnetic diagram Spanish earthquake of 11 April201

Spanija 6,3 u 22.08 UTC 11. aprila 2010.
nT

20

15 +

10+ -
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Reversible time

-10
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-20 IR R R R iy Datum
S 6 7 8 9 10 1

Diagram 2.32.

Magnetic diagram shows that the maximum protecteas 5th
Magnetization April about 12 hours by interplanatay magnetic field.

After reducing the intensity of the interplanetamggnetic field both
sides of the gap act as two magnetic battery eléesr and retain the remanent
induction at high level. In order to achieve conglereduction in
magnetization and restore the previous state, agtmagnetic field was
necessary,that is, coercitive field.
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Magnetni dijagram Spanskog zemljotresa od 11.ap6M0.

Spanija 6,3 u 22.08 UTC 11. aprila 2010.
nT

20

10— —

M 1
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'20 HHHHHHHHHHHHHHHHH\HH\HH\HHHHHHHHHHHHHHHHHHHH\\HHHH\HHHHHHHHHHHHHHHHHHHH\\HHHH\HHHHHH:H

5 6 7 8 9 10 11

Datum

Dijagram 2.32

Magnetni dijagram pokazuje da je maksimalna magmnest sredine
bila 5. aprila oko 12 sati od strane interplaneigrmagnetnog polja.

Posle smanjenja jme interplanetarnog magnetnog polja obe strane
procepa ponaSaju se kao dve elektrode magnetnogudéiora i zadr avaju
remanentnu indukciju na visokom nivou. Da bi dadtorazmagnavanja i
vra anje na prethodno stanje bilo je potrebno sna ngmatno polje, odnosno
koercitivno polje.
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Decreased of Magnetization has committed a seautedplanetary
magnetic field, which arrived 11th April 2010. ye@herefore, the earthquake
occurred just after 6 days of maximum Magnetizatioterplanetary magnetic
field of 11 April is essentially a trigger pulsergmuake. The earthquake
occurred at a depth of 623.4 kilometers.

For precise understanding of the entire electgpmatic processes are
used telluric electric currents inside the EarthEmrope. On the basis of
electric currents teluskih learn that the free teleal loads penetrated the
atmosphere at 13:00 UTC. A strong magnetic storgaibeat 19.00UTC.
Magnetic storm reached its maximum at 22:08 UTC.

Time of maximum magnetic storms and during anheaitke is the
same, 22.08 UTC.

earthquake 22.08 UTC

The penetration of free electrical
load in the atmosphere

Diagram 2.33.

This is a typical example where the telluric cutneulse trigger earthquakes.




Beogradska Skolatemzologije 165

Potpuno razmagne&/anje sredine izvrSilo je drugo interplanetarno
magnetno polje koje je stiglo 11. aprila 2010. gediZzbog toga se zemljotres
javio tek posle 6 dana od dana maksimalne magrasti sredine.
Interplanetarno magnetno polje od 11. aprila jeudtini triger impuls
zemljotresa. Zemljotres se javio na dubini od 6X3@metara.

Za precizno sagledavanje celokupnog elektromaggetprocesa
koriste se telurske elektrie struje u unutrasnjosti Zemlje u Evropi. Na osnov
telurskih elektrinih struja saznajemo da su slobodna elekdrioptereenja
prodrla u atmosferu u 13.00 UTC. Sna na magnetna e zapoela u
19.00UTC. Magnetna bura dostigla je maksimum u&gUC.

Vreme maksimuma magnetne bure i vreme zemljotresagej isto,
22.08 UTC.

Vreme zemljotresa 22.08 UTC

Prodor slobodnih elektnnih
optereenja u atmosferu bio
je 13.00 UTC

Dijagram 2.33.

Ovo je tipi an primer kada je telurska struja triger impuls fetmresa.
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2.14.4. Earthquake at great depth in the CELEBES Sk

The earthquake that occurred in the CELEBES SEA ,depth of 524
kilometers, has similarities with the earthquakeSipain. Strong magnetic
lines in February

CELEBES SEA M6.4 3. Feb 2011

20 :
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Diagram 2.34.
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2.14.4. Zemljotres
Zemljotres koji se dogodio u na dubini 524 kilometra
ima velike slinosti sa zemljotresom u Spaniji.

Sna na magnetna linija u februaru

CELEBES SEA M6.4 3. Feb 2011
20 i
1
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. . 1
< | magnetizacije '
10 - '
1
1
S ™ ) N — Bx
|~ Zhe ) ol AL 'f lw o
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Dijagram 2.34.
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Speed solar wind particles reached 617 kilometersgcond.

: Magnetic
Time of lines as the

\ pulse

The first magnetic line of all earthquakes carighhconcentration of
iron.

Fe - 5 February 2011

Diagram 2.35
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Brzina estica Surevog vetra dostigla je 617 kilometara u sekundi.

Magnetna
linija kao
Vreme _ okidni \
magneenja impuls

T~

Prva magnetna linija kod svih zemljotresa na welidubinama nosi
veliku koncentracijlgvo a.

Fe - 5. februara 2011.

Dijagrami 2.35.
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Great Geomagnetic
Activity

Diagram 2.36

Studies have shown that earthquakes at greatslbpile the longest

Reverse time is about 5 days.

Epicenter Magnitude Depth in km
CHINA M6.9 573.8
MOROGULF M7.3 642.2
FI1JI M7.3 585.1

AFGHANISTAN M6.2
CELEBES SEA M6.8

KURIL M7.3 507.2

Table 2. 1.

Date Reverzibino
time in days
18. feb 2010 5 days 2 hours

23.jul 2010 5 days 23 hours
9. nov 2009 5 days 4 hours
29. okt 2009 4 days 5 hours
7. okt 2009 5 days 5 hours

17. nov 2003 5 days 1 hours

In most earthquakes reversible time is about 8 days. However, a
smaller number of earthquakes reversible time fsereral hours to 2 days.
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Velika geomagnetska
aktivnost

Dijagram 2.36.

Istraivanja su pokazala da zemljotresi na veliktabinama imaju
najdu e reverzibilno vreme koje je oko 5 dana.

Lokacija Magnituda Dubina u Datum Reverzibino
epicentra kilometrima vreme
CHINA M6.9 573.8 18.feb 2010 5dana2 asa
MOROGULF M7.3 642.2 23.jul 2010 5 dana 23 asa
FIJI M7.3 585.1 9. novr 2009 5 dana4 asa
AFGHANISTAN M6.2 29.0kt 2009 4 dana5 asa
CELEBES SEA NG.E 7 .okt 2009 5dana5 asa
KURIL M7.3 507.2 17.nov 2003 5danal as
Tabela 2.1

Kod veine zemljotresa reverzibilno vreme je oko 3 do daa
Me utim, kod manjeg broja zemljotresa reverzibilnawege od nekoliko sati
do 2 dana.
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Trigger pulses of deep earthquakes is always ¢oersl line ~f tha
interplanetary magnetic field.

Trigger pulse -

Diagrams 2. 37

Definition _
An earthquake is caused by an external electromagtie force discharging
energy accumulated in the magnetic field of a faulor gap in the Earth's
interior.
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Okidni impuls - lokalno vreme zemljotresa

Dijagrami 2.37

Definicija

Zemljotres nastaje dejstvom spoljne elektromagnetsk sile
pra njenjem energije akumulirane u magnetnom polju raseda ili procepa
u unutrasnjosti Zemlje.
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