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Ha nmnoBepxHocTh 3eMiaM M3 KOCMHUYECKOTO MPOCTPAHCTBA MaJalOT  YJIbTPAHW3KOYACTOTHBIE
AJIEKTPOMArHUTHBIE BONHBI B auamna3zone Pcl (0.2-5 I'm), nasBanueie Cakcrmopdom (1936 r.) oxepenbem
xemuyra. JKeMuykuHbl BO30yK/1at0TCS B BUJE IUCKPETHBIX BOJIHOBBIX [TAKETOB B PE3yJIbTAaTE aBTOKOJICOaHUM
BHEIIHET0 paJIMalliOHHOT0 Nosica. M3 8 BUIOB TPUTTEPOB, CYIIECTBYIONINX B reochepax, 3 BUaa BO3ACHCTBYIOT
Ha PEXUM BO30YXKIEHUS >KEMUYXHH: €CTCCTBEHHBIN DSHJIOTCHHBIM arnepuoJANYEeCKui, €eCTECTBEHHBIN
AK30T€HHBIN anepuOJAUYECKHI, U UCKYCCTBEHHbBI AK30T€HHBIN MEPHOJIUYECKUN TpUITep. B noknaae maHo
ONMCAaHUE reHepaTopa MepUoANYHOMN MMOCIEA0BATEIBHOCTH TUCKPETHBIX ITAKETOB AJIEKTPOMArHUTHBIX BOJIH.
I'eneparop pacronaraercsi BBICOKO Haja 3eMileld B Y3KOW SKBAaTOPUAIBHOM 30HE M MPEACTaBISET COOOM
OTKPBITBHI MPOTOYHBIH MOHHO-IUKIOTPOHHBIN pe3oHaTop (MIIP) ¢ akTUBHBIM 3alOIHEHUEM B BUJE MaJlOH
IIPUMECU DHEPIUYHBIX IIPOTOHOB. IIpemioxKeH OpUrMHAIBHBIM MEXaHU3M IOHJIEPOMOTOPHOU MOYJISLIUU
nobporHoctu MIP. B pesynbrate neiicTBUg MexaHM3Ma PE30HATOpP NEPUOAMYHO MEPEXOAUT U3 pexUMa
BBICOKOW B PEXHUM HU3KON JOOPOTHOCTHU U OOpATHO, M3Jlydas JUCKPETHBIE CUTHAJIBI, KOTOPbIE Ha 3€MHOM
MOBEPXHOCTHU PETUCTPUPYIOTCS B BUJIE CEPU KEeMUYKHH. B pexxume BBICOKOH TOOPOTHOCTH ITOHIEPOMOTOPHAS
CUJIa HapacTaeT HIKCIIOHEHIUAJILHO U CO3/1a€T IOHWKEHHOE MapLUaIbHOE JABICHUE TSKEIbIX HOHOB Y TOPILIOB
pe3oHaropa. Bo3Hukaer nepenaj 1aBJIeHHs], KOTOPBINA IPUBOAMT K IIEPETEKAHUIO TSYKEJIBIX HOHOB U3 IOJIOCHI
HEIPO3pPa4vHOCTH BHYTPb PE30HATOPA.

[[IupuHa monocel yMeHbIIAETCS, JOOPOTHOCTh PE30HATOpa Ia/JaeT, HAKOIUIEHHAs BOJIHOBAs HEPIUs
IIPOHUKAET Yepe3 IO0JIOCY U MEpPEeHOCUTCS K 3emile B BUJE AMCKPETHOTO BOJIHOBOro mnakera. llepecekas
Hapy’KHYIO I'PAHUILY TOJIOCHI, BOJIHOBOM MAaKET CO34ACT MMILYJIbC CUJIbI, HAIIPABICHHBIM BHYTPb IOJIOCHL. B
pe3ysibTaTe TsKEIble MOHBI M3BHE MPOHUKAIOT B IOJIOCY, LIMPHUHA IMOJOCHI YBEIUYHUBAETCS, 10OPOTHOCTh
pEe30HaTOpa BOCCTAaHABIUBAETCS, I1OCIIE YETO MPOLIECC TOBTOPSAETCS BHOBb U BHOBb. Y Ka3aHbI €CTECTBCHHBIC
Tpurrepsl, Bo3aencTpyromue Ha ULP: nHxekuus yacTul, MeXIUIaHETHAsL yAapHas BOJIHA, 3€MJIETPSICEHHUE.
OTnenbHO pPacCMOTPEH HCKYCCTBEHHBIM TPUITEP HEU3BECTHOIO IIPOMCXOXKJIEHUS, BbI3BIBAIOLIUI Tak
Ha3bpiBaeMblil bur-ben agdexr.

THREE TYPES OF TRIGGERING EFFECTS ON A PULSE SIGNAL GENERATOR FROM THE EARTH’S
RADIATION BELT

A. V. Guglielmi® *, A. S. Potapov?, F. Z. Feygin!, B. V. Dovbnya3, O. D. Zotov"?

!Schmidt Institute of Physics of the Earth of the Russian Academy of Sciences, Moscow, Russia

’Institute of Solar-Terrestrial Physics of the Siberian Branch of the Russian Academy of Science, Irkutsk, Russia
3Borok Geophysical Observatory of the Schmidt Institute of Physics of the Earth of Russian Academy of Sciences, Borok,
Yaroslavl region, Russia

*E-mail: guglielmi@mail.ru

Ultra-low-frequency electromagnetic waves in the Pcl range (0.2-5 Hz), called «pearl necklaces» by E.
Sucksdorftf (1936), fall from outer space onto the Earthys surface. Pearls are excited as discrete wave packets
by self-oscillations of the outer radiation belt. Of the eight types of triggers existing in the geosphere, three
influence the pearl excitation regime: a natural endogenous aperiodic trigger, a natural exogenous aperiodic
trigger, and an artificial exogenous periodic trigger. The report describes a generator of a periodic sequence of
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discrete electromagnetic wave packets. The generator is located high above the Earth in a narrow equatorial
zone and is an open-flow ion cyclotron resonator (ICR) with an active filling of a small admixture of energetic
protons. A unique mechanism for ponderomotive Q-modulation of the ICR is proposed. As a result of the
mechanism operation, the resonator periodically switches from high-Q to low-Q mode and back, emitting
discrete signals that are recorded on the Earth»s surface as a series of pearls. In high-Q mode, the ponderomotive
force increases exponentially, creating a reduced partial pressure of heavy ions at the resonatorys ends. This
causes a pressure differential that forces heavy ions to flow from the opaque band into the resonator

The band width decreases, Q factor of the resonator drops, and the accumulated wave energy penetrates
the band and is transferred to Earth as a discrete wave packet. Crossing the outer boundary of the band, the
wave packet creates a force pulse directed inward. As a result, heavy ions from outside penetrate the band, the
band width increases, the resonator Q factor is restored, and the process repeats over and over again. Natural
triggers affecting the ICR are indicated: particle injection, interplanetary shock wave, and earthquake. An
artificial trigger of unknown origin, causing the so-called Big Ben effect, is separately considered
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