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The radiocarbon dating curve with a decade time step has been known for more than
half a century and is the main, the most accurate way of dating archaeological finds. Over-
lapping patterns of ring thicknesses of preserved tree remains will allow to build a chronolo-
gy for more than 10000 years. Accordingly, a number of authors have reconstructed the secu-
lar variations in solar activity over the Holocene period. Modern mass spectrometers are less
demanding on the amount of material in a sample, therefore, more and more dating curves
with one-year time step, lasting up to 1000 and more years, are appearing. Such curves, in
theory, should reflect the main, 11-year variations in solar activity. However, the amplitude
of the 11-year variations in radiocarbon content is comparable to the measurement error, and
the path of the radiocarbon atom after its formation in the atmosphere until it reaches the tree
ring is very complicated and subject to a number of changing factors. In this paper, we dis-
cuss possible approaches to reconstructing 11-year cycles of solar activity from radiocarbon
data. We found that all approaches allow identifying the presence of 11-year cycle, but their
amplitudes and phases may depend on methods and approaches. Moreover, no approach is
able to fit well amplitudes and phases of all observed solar cycles since 1700 using available
data and their measurement errors. Small cycles are more uncertain because of their ampli-
tude is well below reported errors in radiocarbon but big cycles are often well identified. We
fouhnd that big cycles with annual sunspot number exceeding 500 might appear at the end of
12" century.
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BBenenue

OTHOCHTEIbHOE comeprkanue paguoyriepoma A''C B Komblax AepeBbeB
SBJISIETCS TMPOJIYKTOM B3aUMOJCHCTBUSI TAJIAKTUUYECKUX KOCMHYECKHUX JIydei
(I'KJI) ¢ atMmocdepHbIM a30TOM U OTpa)XKaeT U3MEHEHHSI COJTHEYHOU aKTUBHOCTH,
U3-3a paccesiHusl KOCMHYECKUX JIy4ell MEXIUIAHETHBIM MAarHUTHBIM mojiem [1].
BpemeHnHble psAabl TOTOJUYHOTO COJEpKaHUSA paauoyriiepoAa NpPEeACTaBISIOT
6omnbion uatepec s ¢pusuku CoJHIIAa U MOTYT OBITH MCIIOJIB30BaHbI ISl MC-
cienoBaHus noseacHUs 11-j1eTHUX 1UKIOB B mpouwioM [1]. Oaun U3 nocien-
HUX PaJUOYTIEPOIHBIX PsioB [2] ObUT Takke MpeoOpa3oBaH B YMCIO COJIHEY-
HbIX msTeH [3] ¢ HyMepanueit Beex 11-nmetnux nukios 3a 1000 net, ¢ ykazanuem
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UX MAaKCUMyMOB M amIumMtyd. OAHako MNpeasioKeHHOe MpeoOpa3oBaHUE UC-
NOJIB3YET HEKOTOPBIE CIIOPHBIE JOMYILIECHMS, B YACTHOCTU, KOPPEKUHUIO “‘Men-
JICHHOM MepeMEeHHOI U KBaJpaTuyHoe npeodpazoBanue. B nanHoil pabote Mbl
ucrions3yem  Hamy ovmnoupudeckyro (EEMD) wu  “Heokiiaccuueckyro”
5-pe3epByapHyI0 MOJCNb YUYWUTHIBAIONIYI0 H3MeHeHHe kiaumara (BM) [5-7],
4YTOOBI OIICHUTh BO3MOKHBIE MOJIEIbHBIE OIIMOKH M HAJIEKHOCTh PEKOHCTPYK-
1005048

HcxoaHble JaHHbIE

MBI Kncnosb30BaIl MOTOJUYHBIE IaHHbIE 00 OTHOCUTEIBHOM COJIEPKaHUU
paaroyriepo/ia B KOJIbLax JepeBbeB, noinydeHHble B CIIA [4] u naHHble, IOITY-
yeHHole B BenukoOputanmu u llIBeilmapum Ha COBPEeMEHHOM Macc-
criektpomeTpe [2]. Ha puc. 1 (cneBa) 3T JaHHBIE COMOCTAaBIEHBI HA NEpeceKa-
IOIIEMCSl MHTEpBAJIe, BUJIHO, YTO PA3JIUYMUSA B ITUX PErMOHAIBHBIX JAHHBIX HA
BpeMeHHOM MacuTabe 11 jier MOryT nmpeBOCXOAuTh aMIuiuTyny 11-metHero
nuKia. Jlisi peKOHCTPYKIMM Ha IEPECEKAIOIMIEMCS MHTEPBAJIEC HMCIOJIb30BAJIC
CBOJIHBIH psAJl, IOJYUYEHHBIH KaK B3BEIIEHHOE MX OOpaTHBIMHU OLIMOKAaMHU Cpell-
Hee HTHx psanoB. Ha puc. 1 (ciesa) stot psin -A'*C uHBepTHpOBaH 110 3HAKY.
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Puc. 1. Cresa — ucxoausie noroguynsie psasl A "C, [2, 4] Ha nepeceKaroeMcsi BpeMEHHOM
untepBaie (1400-1500 rr.), ¥ KOMIO3UTHBIN Psiji, HCTIOIB30BAHHBINA /11 MOJICTUPOBAHUS —

AMC, CIJIQXKCHHBIN CIIJIafHOM, TaK, 4YTO MOXHO BUAETH |1-netHue Bapuanuu. Cnpasa — oT1-
pe3ok psga [2] B korme 12-ro Beka, TOKa3bIBAIOIIMIT GONBIIYI0 aMIUIHTY Ty Bapuamun A'*C Ha
Macmtade 11 net. YepHbIM NPsAMOYTOTHPHUKOM TIOKa3aHa CpeaHss amruintyaa 11-neTHel Ba-
puanuy B paauoyTiaepose, XapakTepHasl 1151 HACTOSIIIETO BPEMEHHU.

“Heoxaccuyeckasn” pekoHcTpykuus (BM)
OCHOBaHa Ha paborax [5—7], HO UCHOJB3YET B KA4€CTBE MCXOIHOTO KOMIIO3UT-
metit pag A'*C (puc. 1). B ommune ot [3], pexoncTpykums BM ucmomns3yer
5-pe3epByapHyI0 MOAeNb, naHHble 0 comepxkanuu CO, B atmocdepe miis Kop-
peKIuu pa3daBlieHUsI U JaHHBIE O TEMIIEpaType A KoppeKuuu koddduimen-
toB muddy3un CO, B okeaH, kak u B [5]. AHasoruuno [3] u [5], BM yuutsiBaeT
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u3MeHeHue xectkoctu oopesanus ['KJI nmpu n3mMeHEeHMHM MarHUTHOTO JMIOJb-
HOTO MOMEHTA 3€MJIM B IPOIIJIOM 10 ApXEOMAarHUTHBIM JaHHBIM.
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Puc. 2. PekoHCTPYKIIMY COTHEYHON aKTUBHOCTH M3 MOTOJAUYHOTO PAAHOYTIIepPOa
3a 1000 net (cresa) u BpICOKHME IUKIIBI KOHIIA 12 Beka (cnpasa).

Jns Beiaenenus 11-meTHuXx nUKiIoB B Moaenu BM mocie BbIYUCICHUS Te-
Ju0oCc(hEepHOr0 MOIYJISSIIMOHHOTO TOTEHIMAIa MPOU3BOAUTCS yIaJICHHE TPEH/IA,
U, aHajoruyHo [3], kBagparudHOe MpeoOpa3oBaHKE, YMEHbIIAIOIIEE MOIYJIs-
U0 B MUHUMYMaX U MEPEBOJISIICE MOAYJISIIIMOHHBIA MMOTEHITMAN B IIKAJY YKC-
Jla COJIHEUHBIX MsATeH. B oTimuue ot [3], onnako, BM He ucnonb3yeT aeKkaaHbli
pAll paguoyriepoa il KOPPEeKIUU JTI0OATOBPEMEHHON orubarouiei, moyTomy B
ATOUW PEKOHCTPYKIIMU MOKHO HAOIIOAaTh HECKOJIBKO BBICOKHUX |1-TE€THUX IHK-
JI0B B KOHIIe 12-ro Beka u B Havase 14-ro Beka (puc. 2).

Pexoncrpykuusas EEMD

OCHOBaHa Ha HAXOXKJIEHUH KO3(PPUIMEHTOB AJid 00paTHOM 3a1auu 1uddy3uu 1o
METOJly HaMMEHbIINX KBaapaToB [8] Ha uHTepBasie Bpemenu 1700—1950 rr., uc-
MOJIb3Yysl B KAUYECTBE MCXOAHOTO KOMIIO3UTHBIN Psif A'™C, crnaxenublit craii-
Hami (puc. 1). KanubpoBka Moaenu npon3BoANIACs Ha PSJE YUCEN COMHEYHBIX
nsated [9] (SSN, puc. 2). B otnuuue ot [8], oOpaTHas 3a1aya pemanach AJis OT-
JEIbHBIX AMIMPUYECKUX MOJI, MOJYYEHHBIX C MCIOJIb30BAHHEM MaJbIX IIYyMO-
BbIX n00aBok (EEMD, [10]) ¢ mocnenytomum cymMmMupoBaHueM. J[omoHUTENb-
HBIX HEJIMHEUHBIX MpeoOpa3oBaHUN U KOPPEKIIMU TPEHI0B HE TpeOoBanock. Pe-
3yJbTaT COMOCTABJIEH C OCTaJIbHBIMU Ha pUC. 2.

Pe3yJII)TaTbI H BbBIBOABI
CYHICCTBYIOH_II/Ie OIINOKHU I/I?)MepeHI/Iﬁ N MOJICJIBHBIC OIIMOKN HE MO3BOJIS-
IOT HAAC)KHO BOCCTAHOBHUTD 11-nernue IMHKJIBI 110 PAIUOYIJICPOAHBIM JaAHHBIM.
Tem He MCHCC, BBICOKHEC IHUKJIbBI BOCCTAHABJIMBAIOTCI Ooiee HaACXKHO, YEM
Hu3kue. Ha ocHoBe HMCIOIIUXCA paquoyIJICPOAHBIX JaHHBIX €CTb OCHOBAHHA

75



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

npejarnoiaratb HajlnurMe OecHpele/IeHTHO BBICOKMX (B JIBa-TPU pasa BbIIIE CO-
BpeMEHHBIX) 11-leTHUX 1UKIOB B KOHIE 12-r0 Beka. KOCBEHHBIM CieACTBUEM
3TOr0 MOTJIO SABJISITHCS M3BECTHOE CPEIHEBEKOBOE IMOTEIUIEHUE KIUMara, Ipu-
BeJlllIee, B YACTHOCTU, K OOpPa30BaHUIO IMOCEJICHHM BUKWUHTOB Ha TMOOEPEKbE
['penmanguu.
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