«Conneynas u coaneyno-semnas gusuxa — 2024y, Cauxm-Ilemepbype, Ilyikoso, 7 — 11 okmsabps

CHEKTPLBI I'OAOBbIX YUCEJI BOJIb®A
U COOTBETCTBYIOIIMUX 3HAKOINIEPEMEHHBIX MTOJIEA

Crapuenko C.B., SIkosaeBa C.B.
Hucmumym 3emno2o machemuszma, UOHOC@epuvl u pacnpocmpanerus paouosonn PAH,
Tpouyk, Mockea, Poccus

SPECTRA OF ANNUAL WOLF NUMBERS
AND CORRESPONDING ALTERNATING FIELDS

Starchenko S.V., Yakovleva S.V.
Institute of Terrestrial Magnetism, lonosphere and Radio Wave Propagation of the RAS,
Troitsk, Moscow, Russia

Fast Fourier transformation (FFT) was applied to the annual Wolf numbers for the last
256 years (the entire freely available time series), 128 years and 64 years. The result revealed
a clear dominance of harmonic spectral modes with periods from ten to twelve years. The
next most important mode is the one with a period of 85 years. A hypothesis proposed is that
the magnitude of the Wolf numbers is approximately proportional to the energy or, formally,
to the square of the alternating magnetic field. The corresponding alternating magnetic fields
were obtained and investigated using FFT according to the same scheme as the Wolf num-
bers. A comparatively even stronger dominance of harmonic spectral modes with periods of
about the 21st (plus or minus a few years) year was obtained. At the same time, spectral
modes with significantly longer periods and with shorter periods are practically insignificant.
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VYxe nasuo [1, 2] uzyqaercs psag uucen Boasda (W) u 3HaKONIEpEeMEHHBIM
pan (cM. puc. 1) ABISIOMIMICS, IO DPHEPTreTUUECKUM COOOpakeHUsIM [3], psaoM
KBaJpaTHBIX KopHel u3 uucen Bosnbda (SQRT). OnHako HaM HE M3BECTHO HC-
CJIEAOBAaHUN CO CPABHUTEIbHBIM aHAJIU30M CIEKTPAJIbHBIX CBOWMCTB PAJIOB pas-
JUYHOUN JJIMHBI 1J1 ONPEAEICHUS OCHOBHBIX TAPMOHUYECKUX MIEPUOJIOB IHHAMO
Connma. B atoii pabote ucnonib3oBanock ObIcTpoe mpeodpazoBanue Dypbe 3a
nocnenuue 64 roma, 128 u 256 ner. Homepa (k), ammuutyasr (Ag) U IepHOIbI
(T) momy4yeHHBIX OCHOBHBIX TAPMOHUK/MOJ] IPUBEICHBI B TAOIHIIE.

B cnekrpax romoBeix ymcen Bonbha TOMUHHUPYIOT MOJBI C MEpUOAAMHU
okono 11-tu ner, a Bce ocTalibHble MOJAbl HE TOJIBKO MEHEE 3HAYUMBI, HO U
BHYTPEHHE NPOTHUBOPEUMBHI ISl PA3IMUHBIX JUIMH paccMaTpUBAEMOro psja.
Heckonbko BbLAENAETCS JUIIb MOJIa OKOJIO 85 JIET — CM. BEPXHIOIO YacTh pUC. 2.

3HaKonepeMeHHbIE OIS, TO-BUIUMOMY, U BOBCE MOJIHOCTHIO IOMUHUPYIOT
MOJIaMM C TepHoJaMu OKoJo 21 roja, MpakTUYECKH HE OCTaBIISIsI MecTa IS
JIPYTUX MOJ. OTO 0COOEHHO XOPOIIO BUIHO HA HUXKHEHN YacTu puc. 2. Pazymeer-
Csl, BCE OTH COOOpa)KeHMsI BEPHBI JJIs MEPUOJOB MEHBIIUX MOJYAJIUHBI psifa —
npumepHo 150 ner.

295



«Conneynas u conneyno-zemuasn usuxa — 2024y, Canxkm-Ilemepbype, Ilyaxoeo, 7 — 11 okmabps

Taoauna.
\% % 64 128 256
k Ax T k Ax T k Ay T
0 83.8 0 83.9 0 82.4
1 15.9 64.0 1 16.6 128.0 3 10.5 85.0
4 6.4 16.0 3 6.5 42.7 22 14.0 11.6
5 8.6 13.0 11 8.7 11.6 23 20.8 11.1
6 36.2 10.7 12 36.1 10.7 24 20.6 10.7
7 11.1 9.1 13 12.6 9.8 25 10.3 10.2
8 7.0 8.0 15 6.7 8.5 26 9.7 9.9
SQRT 64 128 256
k Ak T k Ak T k Ak T
0 0.009 0 0.18 0 0.03
1 0.73 63 5 0.64 254 10 1.79 25.6
2 0.69 31.5 6 6.21 21.2 11 3.05 233
3 6.23 21 7 1.11 18.1 12 4.16 21.3
4 0.91 15.8 9 0.44 14.1 13 1.75 19.7
5 0.62 12.6 10 0.56 12.7 14 1.36 18.3
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Puc. 1. OBoironus 3HaKONEPEMEHHOTO MOJIS CO CPETHUM 3HAUeHHEM M U OTKJIOHEHUSIMHU.

W3 puc. 3 BUAHO, 4TO HaMOOJIBIINE IO AMIUIUTYAE IATh MOJ| YK€ XOPOLIO
npubmkaroT HaOmogaemble  psabl.  [losTomy mpencraBisercs BechbMma
BEpOATHBIM, uTO AuHaMO CoJHIIa HaXOAMTCA B €1a00 HEIMHEWHOM pPEXHME,
KOI'JIa 3HAYMMBI JIIIb TEPBBIE HECKOJIBKO TAPMOHUYECKUX MOJ. OTO MOXKET
OOBSCHUTH yCHEX B MOJEIMPOBAHUHU JIMHAMO IOYTH JIMHEWHBIMH WJIM MPOCTO
JMHEHHBIMU MOJEISIMU KaK, HApUMep, 3HaMeHHUTast MoJenb [lapkepa.

Cnextpanbnbiii ananus [4] psaoB Boasda (1700-1987) BbIsiBUI HECKOIBKO
rapMOHUYECKUX MOJI ¢ HauOosee 3HaUUMbIMU mepuoaamu ot 10-tu go 12-tm
net u 3ateM — 103 rozma, 4TO XOpOLIO COIJIACYETCSl ¢ HAIUMMH PE3YJIbTaTaMHU.
HenpepbIBHBIN CHEKTp 3TUX K€ PSAOB MCCIEAOBAJICA B HeJaBHeW pabote [5],
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II€ MOJy4YEHbl aHAJIOTUYHBIE pe3yJIbTaThl. K cOXaneHuto, HaM HE U3BECTHO CO-
OTBETCTBYIOLIMX MCCIIENOBAHUN 3HAKONEPEMEHHBIX PSAOB W, HAJIEEMCS, MBI
HayaJlid 3HAYUMO 3aMOJIHATh 3TOT, HA HAIl B3IJISA, 3USIOUINI Npooel.
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Puc. 2. 'paduku 3aBUCUMOCTH aMIUTUTY bl OT YaCTOThI C HAHECEHHBIMU 3HAUEHUSIMHU
NepUoA0B 5-TU HauboJsee 3HAaUUMbIX TAPMOHHUK 3a 256 JeT
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Puc. 3. CpaBHeHue peanbHOro psijia uncen Bonbg u ero 3HakonepeMeHHOM (HopMBbI ¢
rapMOHUYECKUMHU psaaMu S(t) , MOIyYEHHBIMH 110 5-TH IJIaBHBIM FapMOHHUKAM U3 TaOIHUIIbL.
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OcHOBHBIEC pe3yJIbTATHI

— brictpoe mnpeobOpazoBanne Dypbe NPUMEHSIIOCH K TOJOBBIM YHUCIAM
Bonsda 3a nocnennue 64 roga, 128 u 256 ner. B pe3ynbrare BHISBICHO IOMU-
HUPOBAaHUE TapMOHUYECKUX CIEKTPAJIBHBIX MOJ C MEPUOJAMU OT JECATH [0
nBeHaauaru Jyier. Cienyroei o 3Ha4MMOCTH B pacuerax 3a 256 JeT sBisercs
MOJia C IEpUoJIoM &5 JIeT.

— BoigBuraercs runoresa o ToM, 4yTO BelMuMHA yucesl Bonbda npumepHo
IPONOPIUOHATIbHA SHEPIruu Win (OopMalIbHO — KBaJpaTy 3HAKOIEPEMEHHOTO
MarHuTHOro noJjs. IloaydeHsl COOTBETCTBYIOIINE 3HAKONIEPEMEHHBIE PSbI, KO-
TOpbI€ OBLIIM MCCIIEAOBAHBI 110 TOM K€ CXeMe, YTo U uncia Bombda.

— Jlns 3HaKomepeMeHHOro psija BBISIBICHO €le 00Jee CHIIbHOE JOMHHHUPO-
BaHWE TapMOHMYECKHUX CIEKTPAJIBHBIX MOJ C NEpHoJaMu OKoio 21-ro ropa
(IUTFOC-MHHYC HECKOJBKO JeT). [Ipu 3TOM mpakTHUyecKky He 3HAYMMbl KakK CIIEK-
TpaJIbHbIE MO/JIbI C 00JIe€ NJIMHHBIMU MEPUOIAMHU, TaK U C 00Jiee KOPOTKUMH Iie-
pUOIAMH.
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