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The “Danjon-effect” is a phenomenon, which presents trend to concentration of so
called “dark” total lunar eclipses (DTLE) near to solar sunspot minimum phases. It was a
starting point for the present study, which main subject is a statistical analysis of relationship
between the solar and volcanic activity for a maximal long time as it is possible. For this aim
the Smithsonian museum for natural history volcanic activity catalog has been used. On its
base a time series of the total annual volcanic eruptions number for the period 1551-2020
AD has been builds and explored for cycles of possible solar origin. Cycles by lengths of 10—
11, 19-25, 60—-63 and ~ 200 yr (all they with possible solar origin) has been established. It
has been also found that there are two peaks of volcanic activity during the sunspot activity
cycle — the first one is near to sunspot minima and (sunspot cycle phase 0.9 <® <1.0 and
0 <@ <0.2) and the second more wide one — near to sunspot cycle maxima (0.3 <@ <0.6),
where @ is calculated on the base of every one sunspot cycle length separately. This tendency
is better expressed for the most powerful volcanic eruptions by eruptive index VEI> 5 and less
for eruptions, for which VEI = 4, while it is not visible for the weaker eruptions. This result
supports to hypothesis that the “Sun-volcanism” relationships are by trigger nature and the
galactic cosmic rays (GCR) during the sunspot cycle changes as well as strong solar flares +
related to them geomagnetic activity are their primary sources.
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1. BBenenue

OnHuM Y3 CWJIBHEWIIMX KOCBEHHBIX JI0KA3aTENbCTB CBSA3M AKTUBHOCTHU
ConHIla U BYJIKAHUYECKHUX SIBIICHUN SIBJSIETCS TEHJCHIMS K KOHUEHTPAIUU CITy-
4yaeB T.H. ,,TEMHBIX~ TIOJHBIX JYHHBIX 3aTMEHUH OKO0JIO (a3 MHUHUMYMOB
11-1eTHUX CONMHEYHBIX MATHOOOPA30BATEIbHBIX IIUKJIOB (TOYHEE, Yepe3 roj-1Ba
MoCJie TakOBbIX), Korga JlyHa moutd He BUIHA, TUOO OHA BBITISIUT TEMHO-
Cepoll M TYCKJIOW. DTO sABJIEHHE ycTaHOBIeHO poBHO 100 neT Hazanm dpaHIrys-
ckuM actpoHoMoM Anjape-JIyu Jlanwxonom [1]. OHO cBsI3aHO CO 3HAYUTEIBLHBIM
YMEHBIIIEHUEM ONTHUYECKOW MPO3payHOCTU aTMOc(hepbl 3eMiIu BO BpEMs 3IOX
COJIHEYHBIX MUHUMYMOB, K Y€MY MOTYT MPHUBECTH MOBBIIMICHUS KOHIEHTPALIUMA
asposoneit u nput. CyiecTBoBaHHE MOA0OHOTO I deKTa MOKET SIBIATHCS WH-
JTUKATOPOM KOCBEHHOT'O BJIMSIHUS COJTHEYHON aKTMBHOCTH Ha KJIMMAT.
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2. JlaHHbBIE U METOAbI

Takum 00pa3oM, Ha OCHOBAHHMM BBIILIECKA3aHHOTO, MBI TI0JIaraeM, 4To Mpo-
OJieMa uCCIeOBAaHUSI BIUSHUS COJHEYHOM AaKTMBHOCTHM HAa BYJIKAHM3M Ba)KHa
TaKXK€ B KOHTEKCTe B3aumojenctBus «ConHue—knumary». [IpeacraBienHoe uc-
CJeOBaHUE SIBIIACTCS MPOJOJDKEHUEM Harled mpexkHeil padoter ¢ 2019 r. [2].
OHO 0XBaThIBAECT aHAJIW3 JAHHBIX O KAJICHIAPHBIX MOMEHTAX BCEX BYJIKaHUYE-
ckux u3BepxkeHudd ¢ 1551 go 2020 roga U COOTBETCTBYIOIIMX WM BYJIKaHUYE-
ckux spyntuBHbIx uHAekcax (VEI — Volcanic Eruptive Index), xapakTepusyro-
IIMX MOIHOCTH MU3BEP)KEHUS. DTH JaHHBIC TOTYyUYCHbI U3 0a3bl TAHHBIX MTPOCKTA
Global Volcanism Program (https://volcano.si.edu) CMUTOCHUAHCKOTO MYy3es
€CTECTBEHHOU ncTopuu. Takum 00pa3oM, MCCIIeIOBaHNE UCTIONB3yeT HHpOpMa-
U0 0 6215 BynKaHWYECKUX M3BEPKEHUAX, uyTo Ha 199 cimyuaeB Oosnblie yem B
pabote [2] na untepBane 1551-2014 rr. Ilapamerpsl COJHEYHBIX LMKIOB 0O
1610 r. onpenenensl Ha ocHoBe Pspa [lose [3].

B nacrosiieM uccienoBaHuM, paBHO Kak U B IpexHEM [2], yCTpaHeH 00-
N HeJMHEHHBbIN TpeHa. BHauvane ajis Hero ObUIO MCIIOJIB30BAHO MPHUOJIMKE-
HUE B BUJE MOJHOTO KyOMUYECKOro MOJIMHOMA, W Jajiee — MOJHOTO MOJIMHOMA
4-o¥i cTeneHu, Mocieayolre pe3ybTaThl 11 000UX CiIy4yaeB ObLIM COMOCTaB-
JIeHbl MeXy coOoi. s muccnenoBanusi CeKTPOB LUKIMYECKUX KOJIeOaHUN B
OCTATOYHBIX pAJIaX IMOCJIE YCTPAaHEHHs TpeH7a, Kak u B pabore [2], Obutn HC-
noJib30BaHbl BelBieT aHanu3 [4] u T-R nepuonorpamusiii ananus (TRPA) [3].
TRPA Obut ucronb30BaH Kak B OOBIYHOM PEXKHUME, NJISi BBISBICHUS CPEIHETO
CHeKTpa OOIIEro BPEMEHHOTO pAJlla, TaK M B PEKUME TOJTYyUYECHHsS CKAIOTPaMM
nOoA0OHBIX BEUBIIET aHAIIU3Y.

3. Pe3yabTaThl M aHAJIN3

[Tpn momouM BeWBIIET aHAIM3a MOJYYEH CHEKTp KOoJeOaHWil B psijie ocTa-
TOYHBIX XapPAKTEPUCTHUK, CIIIAKEHHBIX TPEXJIETHUM BPEMEHHBIM OKHOM, I'0JI0-
BbIX YMCEJl BYJKAHMUYECKUX M3BEPKEHUH IOCIE YCTpaHEHUs OOIIero HeJIuHeH-
HOro TpeHaa. Okazanoch, 4TO JYUIIUM MPUOIMKEHUEM SIBUJICS MOJMHOM 4-0if
crenenu (puc. 1). Koapdbuumuent koppensuuu R, 3TOTO TpEeHIAa C CaMHUM Iiep-
BUYHBIM BpPEMEHHBIM psoM paBeH 0.975, mpu COOTBETCTBYIOLIEM MAapaMETPE
Cuenexopa-®Gumepa F, = 20.46. Takum 00pa3om, U3 BEHBIET CHEKTPOB BbIJC-
JIEHBI IIUKJIBI TPOAOJDKUTENBHOCTRIO 5, 11, ~25, 60—-64 u ~200 5et, y KOTOpbIX
€CTh COJIHEYHBIEC U COJIHEUYHO-3EMHBIE AHAJIOTH.

AHanoruyHele pe3ysbTaTbl MOJY4YEHbl MpU Hccnoiab3oBaHuu TRPA
(puc. 2). B 0oboux ciyyasx BelUMTaHUA TpeHAAa B o0jacTu nepuoios Hixke 100
JeT PEeTUCTPUPYIOTCA OJHU U T€ K€ CTATUCTUYECKH 3HAYUMBIC KOJIeOaHHS C
nepuoaamu 10.5, 19-25 (B cpennem 22) u ~60 ner. IloarBepxkaaercs cyuie-
cTBoBaHuE OKO0JI0 200-71€THEr0 LMKIA B Ps/iE TOJOBBIX YHMCEN BYJKAHUYECKHUX
M3BEPKEHUM, KOTOPBIA B 3TOM ciiydae cocTaniigeT 178 ner. O comHedyHoO npu-
YyUHE KOJEeOAaHMI Takoro nepuojia J0Ka3aTejlbCTBa MPUBENCHBI B psne pador,
Hanpumep [5].
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Puc. 1. BeliBiier-criekTp BpEMEHHOT'O psifia OCTaTOYHBIX XapaKTEPUCTHUK:
BBEPXY — BPEMEHHBIH psijl, B LIEHTPE — CKaJIorpamMma, cripaBa — OOIUI aMIUIUTY IHBIA CIIEKTP

TloTn.en.] 1 T[ner
473. 2 240
T T T T
419.3 - ‘ |

0.6 N 35T 4 o
N_Err{1551-2021)

0.5 . =p.5 4 '
0.4

L g i 239.6 120
R -]
0.3Ha '|-'| _ 179 7
(=]
027 5,?\-5 178 . 1198 - : 60
l]l.[ﬁul' 1[ R/SR=3.5 — 59.9 - . e
0.1 R/SR=2.0 —= —_— - - —
LI ‘IM T T T T T T T T T
! L L I 1720 1764 1808 1852
82 162 242 322 T[net] LleHTpbl KaleHAapHbIX 3M0X

[m) 1.25 2.5

CCCCess—

Puc. 2. CneBa — o6umii T-R criekTp BpeMEHHOT0 psijia OCTaTOYHBIX XapaKTEPUCTHUK,
crpaBa — CKaJIorpaMma

CrenyromuM IaroM HACTOSIIEH paOOThI SBISIETCS UCCIEOBaHUE MPOOIIe-
MBI YaCTOTHOTO PACCIIPEEIICHUS] BYJIKAHUYCCKHX W3BEPKCHUH B 3aBHCHMOCTH
oT (a3bl COTHEYHOTO TMATHOOOPA30BATEIHLHOTO MUKIIA. J[JI KaXa0To ByJIKaHU-
yeckoro u3BepkeHusa B uHTEepBaie 1550-2020 rr. sta ¢das3a Obuia ompeseneHa,
UCXONll W3 KAJICHAAPHOTO TIoJa MOMEHTAa W3BEPXKCHUSA f,, a TaKKe U3
KaJICHJAPHBIX MOMEHTOB MHHUMYMOB f,;, U MAKCUMYMOB f,, KOHKPETHOIO
COJJHEYHOT'O  IISITHOOOPa30BaTENBLHOIO IMKJIA TIPU  MOMOIIH  (OPMYJIBL:

t —

t o .
O =——"10_ Pe3ynbTaThl JJIsI U3BEPKEHUM PA3HOM MOIIHOCTM NOKA3aHbI Ha
tmax - tmin
rucrorpamax puc. 3. Kak BHJIHO W3 THCTOTpaMM, CYIIECTBYET TEHACHICHIIMUS
MPUYPOUYECHHOCTH BYJIKAHUYECKOW aAKTMBHOCTH HE TOJBKO K COJIHEYHBIM
MuaumymaM (0.9 <® <1.0), Ho Takke u Kk Makcumymam (0.3 <P <0.6).
TenaeHuus 4eTKO BbIpaXK€Ha JyIsi camMbix MouHbIX u3BepxeHuit (VEI>5) u

IJI0XO MPOSBIsETCs, JIMO0 BOOOIIE HE 3aMETHA, Y CIa0bIX.
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Puc. 3. YactotHoe pacnpenenenne F% BylIkaHWYECKUX HW3BEPKEHUU PA3HON MOIIHOCTH
(VEI) B 3aBucumMocTu OT (pa3bl COTHEUHOTO MATHOOOpa3oBarenbHOro nukina ®. B nmocnenneit
rucrorpaMme (BHM3Y CrpaBa) Ijsi caMbIX MolHbIX u3BepxkeHuil (VEI > 6) ykazaHo uucio
ciay4daeB N 711 COOTBETCTBYIOIIETO 3HaUeHUs D.

Ycunenue >aeKTpONPOBOAUMOCTH HUZKOM aTMoc(epbl M3-3a yBEIUUYCHUS
KOHLICHTpAIMU dJeKTpuueckux 3apsaoB nop aericrsueM ['KJI Bo Bpems con-
HEYHBIX MUHUMYMOB MOXXET MPUBECTH K YCWJICHHIO 00pa30BaHMs a’po30Jiei U
o0nayHoCTH [6]. DIEKTPOCTATUUECKUE B3aUMOJICUCTBUS MEXKIY AJIEKTPUUECKH-
MU 3apsiiaMi HIOKHEH atMocdepsl U JIUTOChepoid, Mo BCeil BEPOSTHOCTH, BO3-
Oy»XIar0T aKTUBU3AIMIO BYJKAHMYECKHX OYaroB, a, BMECTE C TeM, KOHIIEHTpa-
IIUIO TBUTH U KUCJIOTHBIX Ta30B B aTMocdepe. ITo, B CBOIO O4Yepe/ib, JOTOTHU-
TEIHHO CTUMYJIHPYET 00pa3oBaHUE a’p030Jie U 00JaYHOCTH, YTO M OOBSICHSIET
BO3HHKHOBeHUE «dddexTa JlamkoHa». AKTUBU3AIMS BYJIKAHOB B AMOXaX Mak-
CUMYMOB COJHEYHOUN aKTMBHOCTH, BO3MOKHO, CBSI3aHA C COJHEYHBIMU MPOTOH-
HbIMU siBieHUSIMU (SEP) 1 reOMarHuTHOM aKTUBHOCTBIO.
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