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AnHoTtanus. [lo naHHBEIM 23-ro IMKJIa COJTHEYHOW aKTHBHOCTH BLI6paHI)I TpyHIbl IIATEH, KOTOPBIE CBA3aHbI C CO 3HAYUTEIIb-
HBIMH FCOB(b(beKTI/IBHLIMI/I COOBITHIMH (COJ'IHG‘IHI)IG BCIIBIIIKA U CBA3aHHOC C HUMU 3HAYUTEJIbHOEC IMOBBINICHUE ITIOTOKAa YCKOPEH-

HBIX 4aCTUIl B COTHCYHBIX KOCMHYCCKUX nyt{ax).

KaroueBrie ciioBa: CoiHile, akTUBHEIE 00JIaCTH.

Abstract. According to the data of the 23rd cycle of solar activity, groups of spots that are associated with significant geoef-
fective events (solar flashes and the associated significant increase in the flow of accelerated particles in solar cosmic rays) were

selected.
Keywords: Sun, solar activity.

Lenbto naHHOM pabOTHI SBISIETCSI MPOBEPKA AKTHB-
HBIX OONacTeif, KOTOpbIE CBS3aHHBI C COJIHEUHBIMH
BCIBIIIKAM, MCTOYHMKAMH MOIIHBIX COOBITHH B COII-
HeyHblXx KocMmmueckux Jjydax (CKJI) nHa nHapymenue
3akoHOB J[kos u Xeiina. 3akoH Xena onpenenser mo-
JISIPHOCTH BEJIYIIEr0 W XBOCTOBOIO IISITEH B IOXKHOM M
ceBepHOM monymmapuu CoiHIA Ui Kaxaoro nukiaa. B
ucciegyeMom 23-eM IMKJIE B CEBEPHOM IOJyIIapHH
JUIUPYIOIIEH SBISETCS TOJIOKUTENIbHAS TIOJIIPHOCTD, a
B I0)KHOM — OTpHLarenbHas. A 3akoH [[kos mpencka-
3bIBaET OTKJIOHEHHWE OT 3KBAaTOpa NMPSIMOH, COETHHSIO-
el XBOCTOBOE ISITHA M BEAyIlee MATHA. YTOJ OTKIIO-
HeHus1 He JoipkeH npesbimaTh 20°. MeToanka onpene-
JIeHWA HapylleHuil pa3zpaboTaHa M ampoOHpoBaHa Ha
TeKyleM 24 1uKiIe COJHEYHOW aKTHMBHOCTH B pabore
Ab6pamenko u ap. [XKykosa, 2018; https:/elibrary.ru].
Br110 poBenieHo nccnenoBanue 0TOOPaHHON aKTUBHBIX
obmacreit (AO) 3a 23-i NUKI COMHEYHOW aKTHBHOCTH.
Jnst u3ydeHust ObITH MCIOIb30BaHbl B OHJIAWH CEPBHCHI
[www.helioviewer.org] u [www.solarmonitor.org], mpeno-
cTaBisitoie MaraurorpaMMbl CoslHIIa M300paskeHus! B
GenoM ceeTe M Ha jnuHe BojHBI 171 A, momyuenusie
kocMuueckoit oocepBatopuein SOHO. Beero B BEIOOPKY
nonan 20 AO, rue npouzouutn 24 coObitusi. M3 Beex
coObITHi «rpaBuibHbIX» AO Obut0 6 (rpymma A), AO,
rjie Hapymajics XoTs Obl OJWH W3 3aKOHOB, Obuto 14
(rpynma B). U3 Bceit BEIOOpKH Tpynnbsl A cOCTaBiseT
33 %, rpynma B — cocrasmsier 67 %. Ilpu stom mis
BCEX IPYIN 24-r0 LHUKJIA YUCIO IIPABMIBHBIX» TPYII
cocraBisio 6osee 50 %. [ToBbImeHHBIH TPOLEHT aHO-
ManbHBIX AQO TONydeH, MOXET OBITh pe3yIbTaToM
CIIO)KHOM KOHQUrypanuy MarHMTHOTO Moy B Ooiee
BCIBIIIEYHO NPOAYKTUBHBEIX AO.
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The aim of the work is to study the active regions
(ARs) associated with solar flares that were sources of
powerful events in solar energetic particles (SEP). We
check out breaking of Joy’s and Hale’s laws. The Hale'
law defines the magnetic polarity of the leading and
following sunspots in the southern and northern solar
hemispheres. In the 23" cycle, the leading sunspot has
positive polarity in the northern hemisphere, and nega-
tive in the southern hemisphere. And Joy's law predicts
a deviation from the equator of the line connecting the
following sunspot and the leading sunspot. The deflec-
tion angle should not be more than 20 degrees. The
method for breaking definition was developed and test-
ed on the current 24™ cycle by Abramenko et al. [Zhu-
kova, 2018; https://elibrary.ru]. We applied the method
for analysis of the selected active regions (AR) of the
23rd cycle of solar activity.We used the online services
[www.helioviewer.org] and [www.solarmo-nitor.org]
for getting solar magnetograms, the white light and
EUV 171 A of the Sun obtained by the SOHO space
observatory. In total, 20 ARs, where 24 events occurred,
were analyzed. There were 6 ARs (group A) that fol-
lowed both laws and there were 14 ARs (group B)
where AR broke at least one of the laws. In the current
data set, the group A ratio is 33 %, the group B ratio is
67 %. At the same time, the ratio of “correct” ARS
(group A) was more than 5 % for the all ARs of the 24™
cycle. The obtained high ratio of abnormal ARs may be
the result of a more complex configuration of the mag-
netic field in more flare productive ARs.
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