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[ITymaHOBCKHE pe30HAHCHI—3JIEKTPOMATrHUTHOE M3y YeHHE BIIOJIOCTH 3eMIISI—MOHOC(Eepac pe30HaHCHBIMU
gactotamu, oym3kumu k 8, 14, 20, ... I'n. CymecTBoBaHrne Takux pe3oHaHcoB npejackasan B. O. lllyman B
1952 r. OTH pe30oHaHCH BO30YKIAIOTCSI TPO30BBIMU pa3psiiaMu, MPOUCXOAAIIMMH MO BCEH TTAHETE KaXIyIO
CeKyHIy. YacTOThl IIyMaHOBCKUX PE30HAHCOB OMPEACISAIOTCS MapaMeTpamMu HIDKHEH noHocdepsl 3emiu, B
YaCTHOCTH — BBICOTOH TpaHMIIbI HOHOC(hEpH! Haa MOBEpXHOCTHIO. [Ipn m3MeHeHun napameTpoB HOHOC(HEPHI
94aCTOTHI PE30HAHCOB TaK)Ke M3MEHsIOTCS. CONTHEUHBIE BCIBIIIKH MTPEICTABISIOT cO00 B3PBIBBI B aTMOC(epe
ComH1a, BBI3BaHHBIE TIEPECTPONKOIN MarHUTHBIX 1osield. OHU COMTPOBOXKIAIOTCS MHTEHCHUBHBIM H3TTyYCHHUEM B
PEHTTC€HOBCKOM JIMana3oHe, KOTopoe Ha 3—4 mopsiiKa MPEBBIIIAET YPOBEHb U3TYYCHHUS B OOBIYHBIX YCIOBHUSIX.
3TO CKa4OK B MHTEHCHUBHOCTH BEJET K N3MEHEHHIO MTapaMeTPOB HOHOC(EPHI.

Lenbro naHHO# paboTHI SBIAIOCH HAXOKACHNUE SMITMPUYECKON 3aBUCUMOCTH BapHalMi 4aCTOT MEPBBIX
MOJI IIYMaHOBCKMX PE30HAHCOB OT WHTCHCHMBHOCTH M3IyYeHHs B >KECTKOM PEHTI'€HOBCKOM JHara3oHe.
B mporecce mpoananm3upoBaHbl OKOJIO TIOJICOTHH BCITBIIIEK X-KJIacca M OKOJIO COTHU BCTBIIEK M-Kimacca B
npomexyTtke ¢ 2011 mo 2023 rr..

Jlnst  ompenenieHus 4acTOT IIYMAHOBCKMX PE30HAHCOB HCIOJIB30BAIUCH JIAHHBIC, IIOJNyUYCHHBIE W3
reopusnueckoii oocepBaropun Mucturyta munHamuku reochep PAH B «MuxueBoy, B 100 kM roxHee
Mockssl (54.96° N, 37.76° E), riae ycTaHOBIIEHBI iBa MAarHUTOMETPA, U3MEPSIOLINE KOMIOHEHThl MAarHUTHOTO
noJjisi 3eMJIM C BBICOKMM BPEMEHHBIM pa3pelieHneM. YacToTbl pe30HaHCOB PAaCCUMTHIBAINCH W3 3arHCcei
MarHUTHOTO TOJISi ¢ MOMOIIBIO aNMPOKCUMAIMK JIOpEHIIMaHaMH. Bapuanum mapamMeTpoB pacCUMTHIBAINCH
KaK OTKJIOHEHHsI OT CpeiHero TpeHAa. /laHHble 00 HMHTEHCHBHOCTH PEHTTC€HOBCKOTO M3JIyYEHUS! COTHEUHBIX
BCITBIIIICK MMOTy4deHbl u3 apxuBoB ciiyTHUKOB GOES (Geostationary Operational Environmental Satellites) —
aMEPUKAHCKUX T'€OCTAMOHAPHBIX METEOPOJIOTUIECKUX CITyTHUKOB. DTH CITyTHUKH HETPEPHIBHO MOHUTOPSIT
COJIHEYHYIO aKTUBHOCTh M PEHTT€HOBCKOE M3JIyYCHHE B PA3JIMYHBIX AMANA30HAX JJIMH BOJH, MOJYyYCHHbIC
npubopamu XRS (X-Ray Sensor) Ha 6opty crrytHrKoB GOES. O0muii quiama3on nu3MepeHuii peHTTeHOBCKOTO
m3nyderus — 0.05-0.8 am.

Br11a BeIsSIBIICHA TPOTIOPIMOHATIBHAS 3aBUCUMOCTD MEK1Y BapUAIMSIMUA YaCTOT M JIOTapru(MOM U3ITYICHUS B
murarnazone 710 0.3 aM. J[i1st pacueTa ”HTEHCHBHOCTH B 3TOM JIania30He CHavala pacCYUThIBaIach 3(h(heKTHBHAS
SAPKOCTHAsI TEMIIepaTypa B MPHOIMKECHUN MOJAETH aOCOIIOTHO YEPHOTO Tena. 3aTeM uepe3 He€ HaXOIuIach
MCKOMasi MHTEHCUBHOCTH ¢ ToMoIbio opmyiel [1nanka. Takxke BBISBICHO, YTO PE30HAHCHBIE YACTOTHI y
0oJiee BBICOKMX MOJ] H3MEHSIOTCSI CHIIbHEE, YeM Y HU3KHUX.

Hccnedosanue nposedeno 6 pamkax 2ocyoapcmeenno2o 3adanust Munucmepcmea HayKu u 8bicule2o
oopazosanusi PO (mema Ne 122032900175-6).
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Schumann resonances are electromagnetic radiation in the cavity between Earth and its ionosphere with
resonant frequencies close to 8, 14, 20, ... Hz. The existence of such resonances was predicted by W. O.
Schumann in 1952. These resonances are excited by lightning discharges, which happen on the whole
planet every second. The Schumann resonances frequencies are determined by parameters of Earthys lower
ionosphere, particularly by its boundary position above the ground. A change in the parameters inflicts a
change in resonance frequencies as well. Solar flares are bursts in Sun>s atmosphere, caused by magnetic fields
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restructuring. They are followed by intense x-ray irradiation, which in 3-4 times exceeds the level of irradition
during normal conditions. This leap leads to a ionosphere parameters modification.

The purpose of this study was to find an empirical dependence between first few modes of Schumann
resonances frequencies variations and hard x-ray irradiance. During the process about half a hundred X-class
and about one hundred M-class flares were examined in a range from 2011 to 2023.

The Schumann resonances frequencies were determined by data from Instituters of geosphere dynamics
geophysical observatory in «Miknevo» City District. There are two magnitometers installed there, which
measure components of Earth’s magnetic field with high temporal resolution. The resonances frequencies
were calculated from magnetic field records via lorentzians approximation. The parameter variations were
calculated as deviations from the trend. The x-ray irradiance data were received from GOES (Geostationary
Operational Environmental Satellites) archive. These satellites monitor solar activity and x-ray irradiance in
various wavelength ranges. The total range of x-ray irradiance measurements is 0.05-0.8 nm.

There was a proportional relation found between frequencies variations and a logarithm of irradiance in a
range below 0.3 nm. To calculate the irradiance in this range first a brightness temperature was calulated by
means of black body model. Then the irradiance was calculated using the Planck’s formula. It was also found
that higher modes produce higher variations.

75





